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To Minimize Emotional Trauma... 


A Rapid and Bland Induction 


VINETHENE®, administered by the simple and convenient open-drop 
technic, induces anesthesia swiftly and not unpleasantly. Recovery is 
rapid and the after-effects are minimal. 


VINETHENE Is a particularly suitable anesthetic: 
for inducing anesthesia prior to use of ethyl ether for maintenance... 
for short operative procedures .. . 
for complementing agents such as nitrous oxide and ethylene. 


Literature on request. 
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AN INHALATION ANESTHETIC FOR SHORT OPERATIVE PROCEDURES 
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Save Valuable Time in 
Preparing for and 
Administering Intra- 


| Infusions 


The 


EDISON 
“AIRWAY. EEDLE . 
CLAMP 


a 


The administration of whole blood, plasma and 
other fluids under pressure for emergencies is 
simplified and speeded up by this clamp. 

The EDISON Airway-Needle Clamp is an ad- 
junct to pressurized filter sets. This “pocket-size” 
clamp conyerts. the disposable fluid bottle and 
“filter sets to a pressure infusion system. This device 
clamps the airway-needle in the rubber stoppers 
of various sizes of bottle necks by a simple and 
quick acting spring. 

Made of chrome plated brass accurately ma- 
chined — can be washed or autoclaved — contains 
an easily disposable cotton gauze filter — filters 
air—adapter for manometer available—adapter for 
manometer and second bottle available. 
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Write for more detailed information 
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Thy RED BIAMOND 
Medical Gases 


and Anesthesia Equipment 


The Rotameter 
The 460 model in 
beautiful satin stainless 
steel accommodates 

D and E cylinders. 
Standard equipment 
includes adapter for 
ether insufflation and 
to-and-fro oxygen ether 
techniques, pressure 
mannometer, direct flow 
oxygen, finger tip control 
aspirator and check 
valves in yokes. Further 
information will be 
supplied upon request. 


ANESTHETIC e THERAPEUTIC 
RESUSCITATING GASES 
| Carbon Dioxide and Oxygen Mixture 


Anhydrous Nitrous Oxide 
| Helium and Oxygen Mixture Carbon Dioxide 
Ethylene Gas Oxygen 
Cyclopropane 


| Helium Gas 
Complete line of endotracheal accessories 


THE LIQUID CARBONIC CORPORATION 
Medical Gas Division 
3100 South Kedzie Avenue Chicago 23, Illinois 
Branches and Dealers in Principal Cities — West of the Rockies: STUART OXYGEN CO., San Francisco 
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ADRENALIN 


Introduced to the medical profession by the Parke- 
Davis Research Laboratories in 1901, ADRENALIN 


| aa (epinephrine, Parke-Davis) is one of the best known 
= a! and most widely used of all drugs. Its value and versa- 
tility are indicated by its wide application — 


In Medicine, ADRENALIN is a standby for relieving 
asthmatic paroxysms. It is a specific in Adams-Stokes 
syndrome, and is of great value for protein shock, nitri- 
toid crises, serum sickness, urticaria, angioneurotic 
edema, and other allergic reactions. 
In Surgery, ADRENALIN is employed to prolong local 
anesthesia by delaying absorption of the anesthetic 
agent, and to control hemorrhage. 
In Obstetrics, ADRENALIN is used as a uterine relaxant. 
In Ancsthesiology, ADRENALIN is used to overcome 


cardiac arrest. 


In Ophthalmology, ADRENALIN reduces intraocular 
pressure, vascular congestion, and conjunctival edema. 


In Otolaryngology, ADRENALIN controls hemorrhage ——qppenaLin is available as ADRENALIN Chlo- 


j j ride Solution 1:1000, ADRENALIN Chloride 

ane provines decongestion. Solution 1:100, ADRENALIN In Oil 1:500, 
ADRENALIN Ointment 1:1000, ADRENALIN 

Suppositories 1:1000, ADRENALIN Hypodermic 

Tablets 3/200 grain, and in a variety of other 


forms to meet medical and surgical requirements. 
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Role of the Nurse in the 
Recovery Room 


One of the most vital and important developments in many years in 
hospital service has been the advent of the postanesthesia room. 

During World War II nearly every large base hospital instituted a 
“postoperative ward.” This ward was situated adjacent to the operating 
room suite, and was under the direction of the chief of anesthesiology. 
Here all surgical patients were cared for by trained personnel for a minimum 
of twenty-four hours. 

Since the end of the war, many of our civilian hospitals have adopted 
this service, although in a majority of places, the “postoperative ward” has 
become the “recovery room.” Here all postanesthetic cases are cared for 
under constant surveillance until they have recovered full consciousness 
and are stabilized. Then only is it considered they may be safely returned 
to their own rooms. 

Previously, due to the acute nursing shortage and the large influx of 
surgical cases, postoperative care was inadequate, at best. Now, surgical 
patients are provided with safe and effective care, thereby relieving, to some 
extent, the nursing service on the wards and private floors. It has indeed 
opened up an entirely new field in nursing. 

The number of personnel naturally depends on the size of the surgical 
service. The supervisor and staff nurses must be trained by a member of the 
department of anesthesia, receiving instruction on what signs to watch for, 
what emergency treatment they themselves may give and how to manipulate 
the equipment necessary to such a department. They should also be made 
to realize their own limitations and know when it is advisable to call for 
assistance from a member of the anesthesia department. 

The student nurse, being under constant supervision, actually learns a 
great deal more about postanesthesia care than was possible formerly. I 
believe a majority of the students find their service in the recovery room 
interesting, and feel that it gives them a better understanding of the require- 
ments of good surgical care. They learn above all to be alert and observant. 

In hospitals that maintain a school of anesthesia for nurses, I feel that 
each student should spend a prescribed amount of time in the recovery room. 
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They, too, must learn the correct care of the postanesthesia patient, where 
such a service has undoubtedly saved many patients from near disaster. 
They become cognizant of the importance of the constant checking of the 
blood pressure, pulse, respiration and color, and above all, the value of 
being able to recognize any irregularity the prompt correction »f which 
can prevent serious trouble. Since it is reasonable to expect that some of 
these future anesthetists will, in time, be asked to instruct graduate nurses 
as recovery room supervisors, it is equally important that they themselves 
be able to speak from actual experience; to know, not only about the nursing 
care, but the type of equipment, drugs and other materials used in main- 
taining such a department. 

The members of the anesthesia department are called upon for many 
things, from confirmation of a suspicion of trouble, for treatment, to re- 
starting an intravenous infusion, or just plain moral support. The recovery 
room has undoubtedly given anesthetists a great deal of satisfaction and 
peace of mind. In the not too distant future, I hope that all hospitals will 
be able to reap the benefits of this very fine service.—Susan C. Prince, 
R.N., Wilmington, Del. 
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To the Agatha Hodgins Educational 
Loan and Scholarship Fund 


I hereby donate $.................... to the Agatha Hodgins Educa- 
tional Loan and Scholarship Fund, which is “designed to extend 
financial assistance to graduate nurse anesthetists in. obtaining 
further education and training to become qualified instructors, 
or to instructors who desire and need additional training to 
become better qualified.” 


Checks should be made payable to: American Association of Nurse Anes- 
thetists, for Educational Fund, and sent to: American Association of Nurse 
Anesthetists, 116 S. Michigan Ave., Chicago 3, Illinois. 
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Well Pleased 


One of the national hospital magazines in reporting the annual 
meeting of the American Association of Nurse Anesthetists began its 
article with the statement “Well pleased with the year, their organiza- 
tion and their convention, the American Association of Nurse Anes- 
thetists reelected all of their 1952-1953 officers.” 

Often organizations when they grow rapidly are confronted with 
failure on the part of their leaders to change their organizational 
pattern in keeping with the larger tasks. Concern with the internal 
problems of the organization often results in losing sight of the goal. 

In many respects this association has a right to be “well pleased.” 
In testing its progress against its stated objectives it seems that the 
American Association of Nurse Anesthetists has avoided some of the 
pitfalls that befall organizations. Its leadership and its members have 
avoided schisms and factions and have concentrated their efforts on 
working toward the objectives. 

The objectives of this association as they are stated in the original 
certificate of incorporation are: 

a. To advance the Science and Art of Anesthesiology. 

b. To develop educational standards and techniques in the ad- 
minstration of anesthetics. 

To facilitate efficient cooperation between nurse anesthetists 
and the medical profession, hospitals, and other agencies in- 
terested in Anesthesiology. 

d. To publish periodicals and to issue bulletins from time to time 

to aid in the general purposes of the organization. 

e. To establish and maintain a central bureau for information, 
for reference and assistance in matters pertaining to the Science 

and Art of Anesthesiology. 

f. To promulgate an educational program with the object of dis- 
seminating, through proper channels, the importance of the 
proper administration of anesthetics. 

Each member may test the present accomplishments against these 
stated objectives. . 

With the progress that has been made and will be made during 
the present year, we hope that the members may unanimously endorse 
the statement “well pleased.” 
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on any McKesson 
Anesthesia Machine! 
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Pharmaco-Physiological Effects of 
Muscle Relaxants and Their Antagonists 


Robert W. Virtue, M.D. * 
Denver 


If this paper had been written 
five years ago its title would have 
been simply Curare and Physo- 
stigmine. Today there are many 
muscle relaxants and antagonists 
being developed as replacements 
for those substances, hence this 
rather complicated title is used. 
There is a reason for the change. 
It has been estimated that $2,000,- 
000 worth of curare was being 
sold in this country in 1950, of 
which $60,000 was required to go 
to South America to obtain the 
raw material, to pay the natives 
for their labor, and to bring it 
back to this country and extract 
the active constituent in pure 
enough form for its use with hu- 
man beings. The difference be- 
tween the $60,000 and the $2,000,- 
000 went to getting bottles, labels, 
and paying the salesmen and the 
stockholders of the companies. 

Dr. Ing in England’ has been 
working for years on tetra-alkyl 
ammonium compounds as relax- 
ing agents, therefore some infor- 
mation had been obtained on such 
complicated structures. It was 
possible to make use of his knowl- 
edge after Wintersteiner and 


Read before the Twentieth Annual Meeting 
of the American Association of Nurse Anesthe- 
tists, San Francisco, Sept. 2, 1953 


*Division of Anesthesiology, Department of 
Surgery, University of Colorado Medical Center. 

1. Ing, H. R.: Curariform- action of onium 
salts. Physiol. Rev. 16:527-544 (Oct.) 1936. 


Dutcher? of the Squibb institute ob- 
tained the structure of curare so 
that it was known how far apart 
the two ammonium - nitrogens 
were in the molecule. The com- 
pounds investigated by Ing then 
could be compared to see whether 
the nitrogens were the right dis- 
tance apart. Many were found to 
be efficacious as muscle relaxing 
agents. Some peculiarities were 
noted in that a five-carbon com- 
pound turned out to be an anti- 
dote for a six-carbon compound ;° 
that is, pentamethonium would 
offset the relaxing properties of 
hexamethonium. The decame- 
thonium (Syncurige) proved to be 
the best of this particular series. 

The question arises: How do 
these compounds act? Perhaps we 
ought to review a little about the 
pharmacology of a normal muscle 
contraction. Normal muscle tissue 
at the junction with the nerve 
(motor end-plate) has an elec- 
trical potential and so is said to be 
polarized. The impulse coming 


- along the nerve to the muscle has 


been found to liberate acetylcho- 
line at the motor end-plate.* Ace- 


2. Wintersteiner, O., and Dutcher, J. D.: 
Curare alkaloids from Chondodendron tomen- 
tosum. Science 97:467-470 (May 21) 1943. 

3. Bovet, D.: Some aspects of relationship 
between chemical constitution and curare-like 
activity. Ann. New York Acad. Sc. 54:407-437 
(Oct. 31) 1951. | 

4. Foldes, F. F.; Machaj, T. S.; Hunt, R. 
D.; McNall, P. G., and Carberry, P. C.: Syn- 
thetic muscle relaxants in anesthesia. J.A.M.A. 
150 :1559-1566 (Dec. 20) 1952. 
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tylcholine then effects depolariza- 
tion at the muscle junction and 
when this muscle becomes de- 
polarized the change in electrical 
activity causes the muscle to con- 
tract. Cholinesterase is normally 
present in the blood in quantities 
which enable it to rapidly inac- 
tivate the acetylcholine so that 
the muscle is stimulated very 
briefly. The muscle then becomes 
repolarized and is thereby brought 
back to its normal condition. 

It is known that curare prevents 
the depolarization of this motor 
end-plate by acetylcholine. Curare 
does not prevent the formation of 
acetylcholine but curare, in some 
way or another, attaches itself to 
the motor end-plate to make a 
barrier to the acetylcholine. Vari- 
ous other compounds have been 
obtained which have curare-like 
properties. For example, the cu- 
rare molecule has been modified 
by putting a couple of methyl 
groups on so that dimethyl cura- 
rine has an action which is much 
more potent than that of curare 
itself. It has a longer time of ac- 
tion because more time is required 
for the body to hydrolize the 
methyl groups. The mode of ac- 
tion at the motor end-plate of the 
dimethyl compound is about the 
same as that of curare. Flaxedil is 
another compound which has an 
action very similar to that of cu- 
rare at the motor end-plate. Flaxe- 
dil has another action in the body 
somewhat like that of atropine 
although much weaker. In about 
one fourth of the patients who get 
Flaxedil the pulse rate will in- 
crease from 10 to 20 per minute. 

Decamethonium or Syncurine 
‘has an action which is different 
from that of curare at the nerve- 
muscle junction. Decamethonium 


J. Am. A. Nurse Anesthetists 


has the property of keeping the 
motor end-plate depolarized for 
some time. Now if. the action of 
acetylcholine in causing muscle 
twitch is depolarization, then it 
might be asked why does not 
decamethonium cause a muscle 
twitch instead of a muscle relaxa- 
tion? Those of you who have used 
this compound know that it does 
frequently cause muscle twitches ; 
in fact, such twitching has been 
observed to continue as long as 
five minutes. Because of these 
twitches some practitioners have 
decided not to use Syncurineatall. 
These twitches sometimes appear 
to be convulsive in nature but 
since there is no hypoxia to the 
brain, no cyanosis results if the 
person giving the decamethonium 
is breathing adequately for the pa- 
tient, so that it is not a true con- 
vulsion. However, muscle fascicu- 
lations following the use of Syn- 
curine can be somewhat trouble- 
some. 

Recently a compound has been 
developed which acts at the motor 
end-plate in a fashion very similar 
to that of Syncurine but which has 
a much shorter time of action. 
Succinylcholine is the compound 
commonly known as Anectine or 
by other trade names. A recent 
article in a British journal® men- 
tioned five different names. This 
material injected in proper dosage 
will cause muscle relaxation for a 
period of some two to three min- 
utes, which is usually adequate 
for the introduction of an intra- 
tracheal tube; its effect is then 
fairly well worn off so that the 
patient can breathe spontaneous- 
ly. Its use has been followed by 
muscle fasciculations but no re- 


5. Collier, H. O. J.: Descendants of de- 
camethonium. Brit. J. Anaesth. 25:100-115 
(April) 1953. 
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ports have appeared to indicate 
that they are as strong as those 
with the use of Syncurine. 

Another substance has _ been 
used as a muscle relaxing agent 
whose effect on the motor end- 
plate seems to vary with the dose. 
This material is called Mytolon. 
Its use is followed by considerable 
salivation and bronchorrhea so 
that it has not had as widespread 
clinical use as the other two types 
of drugs.® There is some question 
as to its mode of continued action 
on the motor end-plates; perhaps 
sometimes it prevents the action 
of acetylcholine and at other times 
it may enhance depolarization. 


ANTAGONISTS 


It has been known for some 
years that physostigmine is an 
antidote to the action of curare. 
Physostigmine, of course, is a 
parasympathomimetic compound, 
and as might be expected, when 
physostigmine is injected there is 
a general parasympathomimetic 
stimulation. Perhaps one of the 
worst effects is the  salivation 
which follows. Physostigmine is 
an antagonist to the muscular re- 
laxation caused by curare. It has 
been used considerably in Eng- 
land, probably more than in this 
country because the doses of cu- 
rare generally given in England 
are larger than the doses of cu- 
rare given in this country. Physo- 
stigmine acts by preventing cho- 
linesterase from destroying ace- 
tylcholine. Physostigmine there- 
fore preserves acetylcholine from 
enzymatic hydrolysis and _ its 
pharmacologic effects can be ac- 


6. Arrowood, J. G.: Mytolon chloride: a 
new agent for producing muscular relaxation. 
Preliminary report. Anesthesiology 12:753-761 
(Nov.) 1951. 


counted for on this basis. Its ac- 
tion, however, is prolonged and 
the side effects after the curare 
effect has worn off have not al- 
ways been pleasant. Because of 
this, new drugs have been synthe- 
tized which are chemically some- 
what similar to physostigmine but 
whose action would not have all 
the side effects that physostigmine 
has. Tensilon is one of these which 
has been most satisfactory to 
date.‘ It has been put on the mar- 
ket as an antagonist to curare. 
Tensilon is effective in offset- 
ting the muscle relaxing effects 
of curare but its action is limited 
to perhaps 10 minutes. If a patient 
therefore is overcurarized and is 
given Tensilon, the person giving 
the Tensilon may have a false 
sense of security because when 
the effect of the Tensilon has 
worn off the effect of curare may 
continue and the patient’s respira- 
tions may not be adequate. If a 
patient’s respiration is depressed 
and Tensilon is given, that patient 
should be observed for perhaps 15 
to 20 minutes afterward to be sure 
that after the Tensilon wears off 
the patient can breathe adequate- 
ly on his own. While Tensilon 
does not produce the severe side 
effects that physostigmine does, 
salivation may be troublesome. 
Atropine may be given with the 
Tensilon to offset the excess secre- 
tion. Because of the difference in 


“mechanism of action of the cu- 


rare-like compounds and the Syn- 
curine-like compounds, it would 
seem that Tensilon and physostig- 
mine might not be_ effective 
against Syncurine or succinylcho- 
line. That is the case. In fact, these 
compounds are definitely antago- 

7. Randall, L. O.: Synthetic curare-like 


agents and their antagonists. Ann. New York 
Acad. Sc. 54:460-479 (Oct. 30) 1951. 
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nistic and one might even find that 
if he gave curare and Syncurine to 
the same patient, Syncurine rather 
than causing further muscle re- 
laxation would offset some of the 
effects of curare. This should be 
kept in mind when using these 
relaxing drugs or their antago- 
nists in combination. 

Efforts have been made to ob- 
tain antagonists to succinycho- 
line because some cases of pro- 
longed depression of respiration 
have occurred after its use. Such 
a preparation not yet on the mar- 
ket commercially is termed “cho- 
lase.”’ It has been found that cho- 
lase given to patients who have 


had prolonged recovery times 
would let them breathe fairly 
well. Cholase is extracted from 


normal plasma. 

Perhaps something should be 
said here about the mechanism of 
action of succinylcholine and its 
hydrolysis. The red blood cells 
contain an enzyme known as true 
cholinesterase; this material nor- 
mally hydrolizes acetylcholine, 
preventing its prolonged action. 
The plasma contains a similar but 
different enzyme called pseudo- 
cholinesterase. This material is 
not specific for acetylcholine and 
will hydrolize  succinylcholine. 
After succinylcholine is adminis- 
tered, it must be hydrolized by 
the pseudocholinesterase in order 
that its action should not con- 
tinue. Some patients have a lower 
concentration of pseudocholines- 
terase in plasma than others. Sev- 
eral cases have been reported of 
prolonged action of succinylcho- 
line in which analyses of plasma 
have shown that pseudocholines- 


8. Evans, F. T.; Gray, P. W. S.; Lehmann, 
H., and Silk, E.: Effect of pseudo-cholinesterase 
level on action of succinylcholine in man. Brit. 
M.J. 1:136-138 (Jan. 17) 1953. 
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terase in these cases has been low. 
Lehmann® reports that there is 
some pseudocholinesterase even in 
stored blood, hence administra- 
tion of blood will help offset a pro- 
longed action ofsuccinylcholine. 
The amount of pseudocholines- 
terase in the plasma differs with 
different species, so that some spe- 
cies would be more sensitive to 
th ion of succinylcholine than 


_othérs})) Members of the same spe- 


cies have somewhere near the 
same value of plasma or pseudo- 
cholinesterase. Experiments have 
been carried out in various ani- 
mals indicating that some animals 
may have a definite low value of 
pseudocholinesterase but that af- 
ter injection of cholase the pseudo- 
cholinesterase of plasma has in- 
creased so that they then were 
able to destroy succinylcholine 
rapidly..° Commercial prepara- 
tions of antagonists to succinyl- 
choline are not on the market yet 
but should be available soon. 

At our institution, we had one 
case of delayed recovery after ad- 
ministration of succinylcholine. 
The patient had had intestinal 
surgery, peritonitis, and obstruc- 
tion, and was being reoperated. 
During closure of the abdominal 
wall he was given succinylcholine 
in several intermittent doses. A 
total dose of 165 mg. was adminis- 
tered within a period of 35 min- 
utes. Spontaneous respiration did 
not occur until 6% hours later. 
It was suggested that intestinal 
trauma might have enhanced the 
action of the succinylcholine, and 
that repeated doses of succinyl- 
choline might have had cumula- 


9. Lehmann, H.: Succinycholine. Lancet 
2:199-200 (July 31) 1952. 

10. Hall, L. W.; Lehmann, H., and Silk, E.: 
Response in dogs to relaxants derived from 
succinic acid and choline. Brit. M.J. 1:134-136 


(Jan. 17) 1953. 
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tive effects. We therefore carried 
out some experiments which we 
hoped might explain this case that 
we had observed. 

Our work with rats indicated 
that in this species, at least, re- 
peated doses of succinylcholine 
did have an extra effect. The sec- 
ond dose was followed by respira- 
tory paralysis which was approxi- 
mately twice as long as that of 
the first dose. The experiments 
also indicated that animals whose 
cecums had been traumatized had 
respiratory paralysis after the in- 
jection of a dose of succinylcholine 
which was approximately double 
that of those animals that had not 
been traumatized. Our results also 
indicated that those animals 
whose intestines had been trauma- 
tized and were given succinylcho- 
line did not survive as well as 
those animals that were trauma- 
tized and did not have to metabo- 
lize succinylcholine at the same 
time.’! Qjuantitatively, of course, 
these results can probably not be 
applied to human beings but it is 
generally recognized that any 


11. Smith, D. L., and Virtue, R. W.: An- 
esthesiology, to be published. 
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warning obtained with animal ex- 
periments can well be carried 
over to human beings, so that 
continued or repeated doses of 
succinylcholine, while usually well 
tolerated, cannot always be ex- 
pected to be satisfactory. The 
companies which produce suc- 
cinylcholine suggest that it be 
used cautiously in debilitated pa- 
tients or in those with liver dis- 
ease. To these conditions should 
probably be added those involving 
severe intestinal trauma. 


SUMMARY 

1. Curare, dimethylcurare, and 
Flaxedil act by preventing acetyl- 
choline from depolarizing the mo- 
tor end-plate of muscle. 

2. Decamethonium and suc- 
cinylcholine act by maintaining 
depolarization of the motor end- 
plate. 

3. Physostigmine antagonizes 
the effects of the curare-like re- 
laxants by inhibiting cholines- 
terase. Tensilon is a shorter-act- 
ing antagonist of curare. 

4. Reliable antagonists to deca- 
methonium and_ succinylcholine 
are not on the market at present. 
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Anesthesia for Premature Babies 


Betty E. Lank, R.N.* 
Boston 


Anesthesia for small babies who 
require surgery demands _tech- 
niques which tax one’s skill and 
fully justify the attention of all 
anesthetists. Even more exacting 
are the conditions which are met 
and which must be overcome in 
handling a premature infant, who 
is so tiny, so fragile and so imma- 
ture. To anesthetize the prema- 
ture baby safely calls for particu- 
larly delicate handling if the sub- 
ject is to survive. Not all the small 
infants discussed here: were ac- 
tually premature in the sense that 
the period of gestation was short, 
nor did all of them weigh less than 
five pounds at birth. However, all 
of these. babies weighed five 
pounds or less at the time of 
surgery. 

The following report comes 
from an experjence with anesthe- 
sia for one hundred and fifty-nine 
infants who came to surgery dur- 
ing the period from 1936 through 
1951 at the Children’s Medical 
Center in Boston. 

This particular type of baby 
poses extremely grave problems 
in preoperative care, anesthesia, 
surgery, and postoperative care. 
The following conditions . have 
been presented by these babies: 
(1) intestinal obstruction; (2) py- 
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loric stenosis; (3) esophageal 
atresia, with tracheo-esophageal 
fistula; (4) imperforate anus; | 
(5) sacrococcygeal teratoma; (6) 

diaphragmatic hernia; (7) incar- 
cerated inguinal hernia. [see fig- 
3, 4, 5, 7 CA),:7 (B)}. 


SPECIAL PHYSIOLOGIC 
CONSIDERATION 


In a matter of minutes after a 
baby is born, great physiologic 
changes take place in several of 
the vital organs and_ systems 
which require rapid readjustment. 
Only occasionally does a normal, 
full-term infant experience any 
trouble in making these readjust- 
ments, but the premature and 
small infant almost invariably en- 
counters difficulties. In many 
ways there is a vast difference be- 
tween a full-term baby and a pre- 
mature infant. For the anesthetist 
it is important to point out these 
differences as they occur in the 
various systems of the body. 


Bopy TEMPERATURE AND 
METABOLISM 


The body weight of a full-term 
infant comprises about 5 per cent 
of that of the adult ; the body sur- 
face area is approximately 15 per 
cent of that of the adult. In the 
premature infant the body surface 
is proportionately greater but is 
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poorly protected, due to the small 
amount of subcutaneous fat. 
There is a lack of vasomotor con- 
trol, and also the body production 
of heat is at a low level. These 
factors make these infants highly 
susceptible to changes in environ- 
mental temperature and from 
these changes the baby must be 
shielded. 


THE RESPIRATORY SYSTEM 


It is obviously essential to 
guard the baby against any fac- 
tors such as anoxia and any type 
of anesthesia that would impair 
the central nervous system. The 
whole respiratory system in the 
premature infant is weak, due to 
the weakness of the rib cartilage 


and intercostal muscles. Because 
of this, quite frequently the baby 
is born with varying degrees of 
atelectasis. One often observes in 
immature infants during attempts 
at deep inspiration with crying, 
that the sternum and anterior 
chest retract, indicating diaphrag- 
matic breathing and resistance of 
the lungs in attempts at inflation. 

The minute volume of respira- 
tions in the newborn premature 
infant, based on the surface area, 
is quite close to the adult respira- 
tions, but is accomplished with 
greater effort on the part of the 
premature baby. 

The comparison between the 
premature baby, the normal baby 
and. the adult is rather crude but 
indicates that according to weight 


Fic. 1. This is a photograph of a baby weighing 3 pounds, 10 ounces at the time of 


operative correction of esophageal atresia and tracheo-esophageal fistula. Intrathoracic 
operation for division of the fistula and primary anastomosis of esophageal ends was 
performed. The baby had an excellent postoperative course and has been discharged home. 


GEE 
4% 
% 
iy, 
te, 


the normal baby has a vital ca- 
pacity proportional to that of an 
adult with a minute volume two 
and one half times as great. This 
is because of the much more rapid 
and less deep respirations. The 


premature baby according. to his 


weight and surface area has a 
somewhat greater tidal air with 
a greater volume, the result of a 
still more rapid respiration. The 
rate of respiration in these babies 
varies from 35 to 110 per minute 
with an average of 50 to 60 per 
minute. Tidal air of the premature 
infant weighing between 3 and 5 
pounds is only 12 or 13 cc. 

The respirations of the prema- 
ture infant are almost entirely dia- 
phragmatic and if these are ham- 
pered by the presence of abdom- 
inal distention, diaphragmatic her- 
nia, or by conditions such as ate- 
lectasis or pneumonia, the infant 
has little or no respiratory reserve 
to fall back upon and may suc- 
cumb because of the overwhelm- 
ing combination. The respirations 
are quite often jerky or periodic; 
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this may be due to mild anoxia 
and usually disappears when oxy- 
gen is given. The brain of a small 
baby will survive more severe ept- 
sodes of anoxia than that of an 
adult, but anoxia must be avoided 
so far as possible. 


CARDIOVASCULAR SYSTEM 


The blood volume of a newborn 
is proportional to that of an adult, 
amounting to about 8 per cent 
of the body weight. This is sub- 
ject to change as great as one 
fourth of the total amount, de- 
pending upon the pulsation of the 
umbilical cord. The blood volume 
of a newborn infant at birth may 
be increased if the cord is not 
clamped until all pulsation has 
ceased. 

The premature infant tends to 
have a higher pulse rate, a lower 
blood pressure, lower erythrocyte 
count, lower hemoglobin level. 
Yet to meet the demands of his 
larger body surface area he is re- 
quired to have a greater cardiac 


Fic. 2. Photograph of a baby weighing 4 pounds, 10 ounces who had hypertrophic 
pyloric stenosis. Note the dryness and flabby skin due to excessive vomiting. The baby 


was successfully treated by pyloromyotomy. 
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output, and this is made at the 
expense of cardiac reserve. This 
lower reserve plus lack of vascular 
control makes the premature in- 
fant susceptible to changes in the 
blood volume such as we see in 
blood loss, shock or overhydra- 
tion. 


Fic. 3. This is a baby weighing 2 pounds, 6 ounces who had duodenal atresia. The 
length of the entire abdomen is but 24% inches. The child was successfully treated by 


duodenojejunostomy. 


Fic. 4. This baby weighed 2 pounds, 11 ounces at the time of operation for multiple 
atresias of the ileum, treated by excision of the atretic area and side-to-side anastomosis 
of the remaining loops. Photograph taken one month after operation. Note satisfactory 
condition of the wound. The child was in excellent-health 4 years later. 
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The tiny baby is very prone to 
edema due to deficiency of plasma 
protein and this in turn reflects 
the globulin and albumin frac- 
tions. With these low deficiencies 
we encounter low leucocyte 
counts making the premature in- 
fant particularly susceptible to 
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the normal baby has a vital ca- 
pacity proportional to that of an 
adult with a minute volume two 
and one half times as great. This 
is because of the much more rapid 
and less deep respirations. The 
premature baby according to his 
weight and surface area has a 
somewhat greater tidal air with 
a greater volume, the result of a 
still more rapid respiration. The 
rate of respiration in these babies 
varies from 35 to 110 per minute 
with an average of 50 to 60 per 
minute. Tidal air of the premature 
infant weighing between 3 and 5 
pounds is only 12 or 13 cc. 

The respirations of the prema- 
ture infant are almost entirely dia- 
phragmatic and if these are ham- 
pered by the presence of abdom- 
inal distention, diaphragmatic her- 
nia, or by conditions such as ate- 
lectasis or pneumonia, the infant 
has little or no respiratory reserve 
to fall back upon and may suc- 
cumb because of the overwhelm- 
ing combination. The respirations 
are quite often jerky or periodic; 
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this may be due to mild anoxia 
and usually disappears when oxy- 
gen is given. The brain of a small 
baby will survive more severe epi- 
sodes of anoxia than that of an 
adult, but anoxia must be avoided 
so far as possible. 


CARDIOVASCULAR SYSTEM 


The blood volume of a newborn 
is proportional to that of an adult, 
amounting to about 8 per cent 
of the body weight. This is sub- 
ject to change as great as one 
fourth of the total amount, de- 
pending upon the pulsation of the 
umbilical cord. The blood volume 
of a newborn infant at birth may 
be increased if the cord is not 
clamped until all pulsation has 
ceased. 

The premature infant tends to 
have a higher pulse rate, a lower 
blood pressure, lower erythrocyte 
count, lower hemoglobin level. 
Yet to meet the demands of his 
larger body surface area he is re- 
quired to have a greater cardiac 


Fic. 2. Photograph of a baby weighing 4 pounds, 10 ounces who had hypertrophic 
pyloric stenosis. Note the dryness and flabby skin due to excessive vomiting. The baby 


was successfully treated by pyloromyotomy. 
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output, and this is made at the 
expense of cardiac reserve. This 
lower reserve plus lack of vascular 
control makes the premature in- 
fant susceptible to changes in the 
blood volume such as we see in 
blood loss, shock or overhydra- 
tion. 
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The tiny baby is very prone to 
edema due to deficiency of plasma 
protein and this in turn reflects 
the globulin and albumin frac- 
tions. With these low deficiencies 
we encounter low leucocyte 
counts making the premature in- 
fant particularly susceptible to 
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Fic. 3. This is a baby weighing 2 pounds, 6 ounces who had duodenal atresia. The 
length of the entire abdomen is but 2% inches. The child was successfully treated by 
duodenojejunostomy. 


Fic. 4. This baby weighed 2 pounds, 11 ounces at the time of operation for multiple 
atresias of the ileum, treated by excision of the atretic area and side-to-side anastomosis 
of the remaining loops. Photograph taken one month after operation. Note satisfactory 
condition of the wound. The child was in excellent health 4 years later. 
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infection. The baby may develop 
a hemorrhagic tendency which is 
due to a transient hypoprothrom- 
binemia and thus have a low heal- 
ing power in the tissues of a 
surgical wound. This can be pre- 
vented by the parenteral adminis- 
tration of Vitamin K. 


CARE OF THE PREMATURE INFANT 
BEFORE SURGERY 


Isolation. These babies are 
transported to the Children’s 
Medical Center from outside hos- 
pitals and many of them travel 
great distances from all over New 
england. In this manner they are 
exposed to outside atmospheres 
and to inexperienced personnel 
who have to handle and transport 
them, and some deterforation is 
unavoidable. If to these difficulties 
there 1s added some major con- 
genital malformation which re- 
quires surgery, the combination 
~may be insurmountable. However, 
if these infants are given prompt 
and efficient help, many of them 


Fic. 5. This child weighed 3 pounds, 7 ounces and had a sacrococcygeal teratoma. 
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can be carried through their trials 
and live to be healthy children. 

Every baby requiring surgery 
is regarded as critically ill and is 
immediately placed on the danger 
list or put in a “grade 4” category. 
When he enters the hospital he is 
put in an “incubator” and we 
favor the Isolette (see figure 6). 
This is to be his home until he is 
large enough and stable enough 
to withstand exposure to the out- 
side world. 

The basic theory when once he 
is placed in the Isolette is, “Don’t 
touch the baby any more than is 
absolutely necessary.” 

The Isolette regulates the whole 
environment such as heat, humid- 
ity, air circulation, oxygen and a 
misty atmosphere if needed. The 
temperature is regulated between 
82 and 86 degrees for full-term 
babies, but for the premature baby 
the temperature is set at 98 de- 
grees. Hlumidity 1s usually kept 
at 75 to 80 per cent. Mistogen is 
used in cases of tracheo-esopha- 
geal fistula and for any baby with 
respiratory difficulty when need- 


After removal of the mass the child weighed 2 pounds, 11 ounces. Child in excellent 
health and without evidence of recurrence 2 years later. 
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ed. This is accomplished by a 
supersaturated, moist atmosphere 
made by the spraying of droplets 
from a Mistogen bottle. 

The mattress of the Isolette can 
be placed in either the Fowler’s or 
Trendelenburg position according 
to the patient’s need. All han- 
dling and treatment is performed 
through the portholes, thus mini- 
mizing the possibility of introduc- 
ing infection. The surgical baby is 
usually turned from side to side 
every two hours, and all possible 
treatment is done at this time, 
avoiding any undue motion. Be- 
cause of the regulated tempera- 
ture inside the Isolette the babies 
wear no clothing, which makes for 
convenient observation of the 
baby as a whole. Provided with 
the Isolette bed is an ingenious 
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method of weighing. The baby is 
placed in a cotton sling and at- 
tached to the scale on top of the 
Isolette. 

When the proper time arrives 
for the baby to be weaned from 
the Isolette it 1s done gradually 
(in approximately twelve hours), 
but the bassinette is kept in the 
cubicle with the Isolette for a 
period of a few days, in case an 
emergency arises. 


SPECIAL THERAPY 


Each of these babies presents 
a congenital anomaly requiring 
surgery, which reduces the res- 
piratory reserve, and it is impor- 
tant that the respiratory system 
be given all possible assistance 
such as the administration of oxy- 
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tubes. 


sy automatic controls the atmosphere within the unit can be 
kept at a constant temperature and humidity. Oxygen can be introduced into the Plexi- 
glas enclosure. Side portholes permit insertion of the nurse’s or doctor’s hands when 
caring for the infant. Openings in the lower edge allow for the different suctions and 
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gen for cyanosis, or oxygen and 
ILevine tube with suction for alle- 
viation of intestinal distention. 
Removal of excess tracheal mucys 
is accomplished by intermittent 
suction. The treatment of pneu- 
monia requires oxygen and the 
giving of blood to increase the 
oxygen carrying capacity. All pre- 
mature babies are given vitamin 
K (hykinone) 2.5 mg. subcutane- 
ously daily. Before operation pen- 
icillin is given routinely to guard 
against infection. 


PREOPERATIVE DRUGS 


Atropine (0.065 mg.) is admin- 
istered subcutaneously approxi- 


mately one -hour prior to opera- 
tion. No sedative is given pre- 
operatively to any premature or 


Fic. 7. (A). This photograph shows a baby being placed on the operating table. 
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newborn baby, because of the 
tendency to depress respiratory 
rate and volume. 


TRANSPORTATION TO THE 
OPERATING ROOM 


The ideal method of transporta- 
tion from the divisions to the 
operating room would be by the 
Isolette, but this is impossible due 
to the permanent electrical and 
oxygen attachments. The babies 
are moved in a warmed bassinette 
covered by a Plexiglas dome, and 
oxygen from a portable tank is 
supplied during transportation. 


PREVENTION OF HEAT Loss 


When, and only when, every- 
thing is in readiness in the operat- 
ing room is the baby placed in a 
warm cotton blanket, his extremi- 


She weighed 4 pounds and had an omphalocele, treated by two-stage closure of the 


abdominal wall defect. 
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Fic. 7 (B). This photograph, taken 
after the second stage operation, shows 
satisfactory condition of the abdominal 
wall with a good muscular and fascial 
repair. 


ties wrapped in sheet wadding to 
preserve as much body heat as 
possible, and moved to the operat- 
ing table. 


PREPARATION FOR INFUSION 


In all premature babies, with 
the exception of those with hyper- 
trophic pyloric stenosis, blood is 
required during the surgical pro- 
cedure. Therefore a “cutdown”’ is 
performed on a median ankle vein 
or an antecubital arm vein. This 
“cutdown” is usually done under 
local anesthesia to eliminate the 
time element of the inhalation 
anesthesia. 


OF ANESTHESIA 


Local anesthesia. Perhaps the 
safest anesthetic is local procaine 
infiltration of the wound area. If 
this method is used on the normal 
full-term baby, with the exception 
of those presenting esophageal 
atresia with tracheo-esophageal 
fistula and hypertrophic pyloric 
stenosis, a brandy-glucose nipple 
is fed the baby during the proce- 
dure, but in the premature infant 
who has not developed the suck- 
ing motion this method is impos- 
sible to use. Local procaine anes- 
thesia has serious limitations such 
as in the presence of abdominal 


distention, especially while open- 


ing and closing the peritoneum. If 
the chest is opened inadvertently 
or requires opening, certainly lo- 
cal anesthesia is not advocated. If 
the baby is anesthetized by the 
local method, he should be firmly 
restrained. While he may seem 
to be quite secure, despite his 
weakened condition he can wrig- 
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gle himself loose of almost any re- 
straining ties. This makes it dras- 
tically difficult for the surgeon 
who is trying to work’on a tiny 
baby who is moving. 

Ethyl ether. We feel that ether 
is not the safest or the best anes- 
thetic to use on the premature 
infant, and following are some of 
the reasons why we do not advise 
it: (1) low vital lung capacity ; 
(2) irritating vapors of ether 
which sometimes lengthen the in- 
duction stage far too long for 
the safety of these babies; (3) 
high potency of ether. We have 
seen apnea occur several times 
during operations and we think it 
may have been due to this po- 
tency. The surgeon has to stop his 
work while the baby is being re- 
suscitated, a disturbing situation 
for all concerned, 

Cyclopropane. After many haz- 


ardous experiences over a number: 


of years, with both local procaine 
and ether anesthesia, we are of 
the opinion that cyclopropane is 
the anesthetic of choice in these 
tiny babies. There are anesthetists 
who feel that the way to stay out 
of trouble with cyclopropane is 
not to use it, but experience in 
the past with other anesthetic 
agents has convinced us that we 
give a better anesthesia with com- 
paratively few hazards when cy- 
clopropane is the anesthetic used. 
Following is a list of reasons for 
the use of cyclopropane in the pre- 
mature baby: (1) adaptability— 
due to the lightness of this gas 
it is far easier to control than is 
ether; (2) permits the use of high 
concentrations of oxygen; (3) 
nonirritating to the respiratory 
tract, which is so vital and impor- 
tant in these babies; (4) compara- 
tively nontoxic to the vital or- 
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gans; (5) rapidly eliminated. If at 
the completion of a 2 or 3 hour 
operation on these babies the face 
mask is removed or the baby is 
extubated and he gives a good 
lusty cry, the whole team 1s great- 
ly elated and any spectators pres- 
ent are spellbound. Everyone rea- 
lizes the great benefit the baby 
receives from the expansion of the 
lungs by this cry. 

It is essential that the anesthet- 
ic be kept as smooth and even as 
possible. Cyclopropane will pro- 
duce quiet, relaxing anesthesia if 
one does not allow the level to 
fluctuate by careless or nervous 
administration. The amount of 
this gas that these tiny babies 
tolerate with no untoward results 
or side effects sometimes is amaz- 
ing. For the induction stage we 
usually proceed in the following 
manner: Using the _ to-and-fro 
system {see figures 8 (A), 8 (B)] 
with the barest amount of tubing, 
elbows, and connectors so as to 
eliminate all possible dead space, 
cyclopropane is allowed to run at 
approximately 350 cc. and the ox- 
ygen between 600 and 700 cc. per 
minute, This is kept at this level 
until the baby is well asleep. The 
maintenance stage for these 
babies has never failed to be 
alarming as it is rare that the 
cyclopropane cannot be carried 
lower than 200 cc. per minute, the 
oxygen usually 400-450 cc. per 
minute. 

If intubation is necessary, ether 
is added to this mixture. This may 
not always be necessary, but we 
feel that ‘the tube can be intro- 
duced more easily if the child has 
had a little ether. Cyclopropane is 
so quickly eliminated that . the 
baby may cough and the intratra- 
cheal tube will be expelled. 
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Fic. 8 (A). Heidbrink machine with Fic. 9 (A). Heidbrink. machine with 
the to-and-fro apparatus. the baby endotracheal apparatus attached. 


Fic. 8 (B). Enlarged view of to-and- Fic. 9 (B). Enlarged view of endo- 
fro apparatus. tracheal apparatus. 
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COGNIZANCE OF THE 
SURGICAL PROCEDURE 

It has been reported that some- 
times anesthetists set the dials, 
attach the intratracheal tube to 
the machine, and pay little atten- 
tion to the progress of surgery or 
the patient. We feel that it 1s ex- 
tremely important that the anes- 
thetist pay strict attention to the 
progress of the operation. In this 
_ way the patient will receive not 
only better care but better anes- 
thesia. The anesthetist by watch- 
ing the progress of surgery can 
anticipate whether to deepen or 
lighten the plane as the situation 
demands. If deepening of anesthe- 
sia is required, we prefer to add 
ether rather than give a higher 
concentration of cyclopropane, as 
this will sometimes catsse brady- 
cardia, hypoxia and apnea with 
all its hazards. We often detect 
any variation in respirations or 
heart action by the simple method 
of strapping a stethoscope to the 
chest, and treat the condition be- 
fore the complication becomes 
serious. The usual treatment is to 
empty the breathing bag, fill with 
100 per cent oxygen and assist the 
respirations. Comparatively few 
inhalations of oxygen are required 
to correct both the heart and res- 
piratory difficulties. 


LARYNGEAL INTUBATION 


At the Children’s Medical Cen- 
ter we feel that intubation should 
never be a routine procedure in 
the premature baby group. The 
reasons are: 

1. Danger of postoperative tra- 
cheal edema; this complication 
can be a serious one in the older 
group of babies, but can be fatal 
with the premature babies. For 
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this group we naturally use the 
smallest intratracheal tube, the 
Magill rubber catheter #12. This 
catheter is soft and not likely to 
be traumatic, also it has a lumen 
which seems to be of adequate 
size. We have made tubes from 
polyethylene tubing which are 
minute in size but these are inade- 
quate, due to the smallness of the 
lumen, making it difficult to in- 
flate the lung and to eliminate car- 
bon dioxide. Polyethylene tubes 
can be more traumatic than the 
Magill tubes, as they are stiff and 
hard and may tear the mucus 
membrane. We have seen one per- 
foration of the trachea as a result 
of their use. 

2. The premature infant’s lungs 
are extremely friable and could 
very easily be overaerated by an 
inexperienced anesthetist. 

We routinely intubate any pre- 
mature baby where we think as- 
piration could occur, such as in 
the case of babies with abdominal 
distention. Occasionally we see 
babies presenting lung cysts or 
chest tumors. These certainly are 
candidates for tracheal intubation 
{see figures 9 (A), 9 (B)}. 

Although all of our operations 
for esophageal atresia are per- 
formed intrapleurally, intubation 
is not always required. This de- 
pends somewhat upon the condi- 
tion of the baby, whether or not 
the child has had respiratory dif- 
ficulty, and upon the surgeon who 
is to operate. Some surgeons like 
all of these infants to be intu- 
bated while some do not. Intuba- 
tion (tracheal) is far safer for any 
of these tiny ones presenting any 
degree of pneumonia, or a lung 
partially filled with barium or 
excess secretions. With this 
group, it is far easier to keep the 
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tracheobronchial tree clear of se- 
cretions and the washing of 
carbon dioxide if intubation is 
performed. 

A great number of these chil- 
dren have done amazingly well 
with the semiclosed system and 
an oropharyngeal airway. Also, 
we have been able to inflate the 
lung adequately with this method. 
However, there is always the one 
great fear “if the baby should sud- 
denly stop breathing.” If this oc- 
curs the baby is placed on his side 
with the right side presenting and 
is practically covered with drapes. 
To be sure, there is little room for 
the anesthetist to see or to work, 
but tracheal intubation is carried 
out as quickly as possible. The 
more rapid method of resuscita- 
tion is the mouth-to-tube insuffla- 
tion, until such time as the baby 
can be put on the machine or take 
over himself. 


SUCTIONING 


For a suction catheter we use 
#18 or #19 polyethylene tubing 
attached to the regular suction 
catheter with adhesive. This al- 
lows adequate suction but with 
space in the intratracheal tube for 
air to pass back and forth. How- 
ever, the baby may become dusky 
and occasionally anesthesia will 
quickly become light and spasm 
may develop. Therefore, this pro- 
cedure should take the least pos- 
sible time. 


EXTUBATION 


After detaching the machine 
from the intratracheal tube, suc- 
tion is employed through the tube. 
This is done several times making 
absolutely sure that the tracheo- 


intratracheal 


bronchial tree is free from any 
mucus or secretions. The tube is 
then removed, but not with the 
suction attached as a sudden with- 
drawal of air and the tube may 
cause laryngeal spasm. We then 
listen to both sides of the chest 
to make certain that good breath 
sounds are heard. 


SURGICAL MEASURES 


We have successfully given 
anesthesia by the to-and-fro and 
method these 
small babies, without the serious 
postoperative complication of tra- 
cheal edema, but this certainly 
cannot be accomplished unless not 
only good but excellent surgery is 
being done. The surgeon must act 
swiftly, however, he should not 
be rough and the surgical tech- 
nique must not be questionable. 
Any rough handling of viscera or 
tissue may be fatal for these ba- 
bies. The shorter the period of 
time that these patients are sub- 
jected to anesthesia and the sur- 
gical procedure, the better are 
their chances for survival. 


POSTOPERATIVE MEASURES 


It is important not to use too 
tight a dressing on the chest or 
abdomen as respiratory embar- 
rassment may follow. Elastoplast 
applied loosely is very satisfactory 


because it has the ability to 
stretch. The babies who require 
gastrostomy, chest, or Levine 
catheters have to be _ closely 
watched or hands firmly re- 


strained as frequently they be- 
come restless and despite the 
weakened condition can free them- 
self of these important and life- 
saving catheters. 
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EEDINGS 


The babies are fed by gavage 
as the premature infant usu- 
ally has a poor sucking action 
and if made to suck a nipple will 
become unduly tired. The tube 
is inserted and any fluid or air 
should be aspirated with a syringe 
rather than with suction. Suction 
can sometimes be too strong and 
cause damage.to the mucosa. The 
formula is slowly instilled and the 
tube withdrawn. 


(;ASTRIC ASPIRATION 


Premature infants withstand 
long, constant gastric intubation 
poorly. The mucosa of these ba- 
bies is extremely delicate and 
trauma such as edema and bleed- 
ing occurs very readily. It 1s our 
policy to use intermittent intes- 
tinal aspiration by passing a small 
catheter, #8 or #10 Ifrench (ure- 
thral), into the stomach every 
three or four hours and emptying 
the stomach. Also, if a Levine 
tube is allowed to remain for 
many days, it may cause obstruc- 
ting edema to the glottis and 
pharyngeal mucosa which is so 
delicate and easily traumatized. 


FLurp THERAPY 


These babies are particularly 
susceptible to overhydration. If 
this does occur the baby, being 
unable to secrete large amounts 
of urine, has a tendency to de- 
velop edema very rapidly. With 
different members of the surgical 
service caring for the baby,. occa- 
sionally the orders are misinter- 
preted and the baby receives more 
parenteral fluid than was ordered 
and this (even a comparatively 
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small amount) may be a lethal 
dose. We have seen babies die of 
overhydration but we do not re- 
member seeing one die of dehydra- 
tion. The surgical team have now 
developed a policy presetting the 
total amount of parenteral fluid 


for a 24 hour period and this is 


not exceded. This’ method is 
carried out for the first four or 
five days postoperatively or the 
period when the baby is taking 
nothing by mouth. 


NURSING CARE 


Complications and emergencies 
arise so swiftly and unexpectedly 
that one of the most important 
factors is constant nursing care. 
Delicate handling and watchful 
observation must be carried out 
until the baby is on the road to 
recovery, if the baby is to survive. 
The more common complications 
are of the respiratory type or.the 
aspiration of stomach contents 
which can occur with great ra- 
pidity due to the weakness of the 
swallowing and respiratory mus- 
cles; therefore a suction appara- 
tus must be constantly available. 
Also, it is of great benefit to keep 
an infant larynoscope with the 
proper size intratracheal tubes at 
the bedside in the event of an 
emergency, both for resucitative 
measures and for suctioning if 
aspiration occurs. Many times it 
is forgotten that a premature in- 
fant has the ability to feel pain 
and he is allowed to cry so long 
that the respiratory movements 
may be hindered, and also much 
needed rest prevented. It must be 
remembered that the baby may 
have become exhausted from cry- 
ing and cannot let one know of his 
plight. Occasionally restlessness 
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occurs postoperatively which re- 
sults in increased metabolic de- 
mands of the body. We have found 
that small doses of phenobarbital 
(2 to 6 mg.) given by mouth or 
subcutaneously every 6 to 8 hours 
is beneficial. Careful watching for 
oversedation must be maintained 
and the sedative reduced in dose 
or eliminated if necessary. 


SUM MARY 


Of the 159 babies who had ma- 
jor surgical procedures at the 
Children’s Medical Center, 88 sur- 
vived and were discharged, a sur- 
vival rate of 54 per cent. In 1951, 
the last year of the study, there 
were 19 premature babies who 
had anesthesia and a major surgi- 
cal procedure with 15 survivals, a 
recovery rate of 79 per cent. Of 
the entire 159 infants, there were 
10 who weighed less than three 
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pounds at operation and seven of 
these survived. 

A decade ago we would not have 
considered it feasible to do tra- 
cheal intubation on these tiny 
babies, but in recent years this has 
been carried out with success. Due 
to high steam postoperatively the 
babies have not required tracheo- 
tomy. 

We used intratracheal anesthe- 
sia on 17 of the 159 premature 
babies. Only one of these had post- 
operative atelectasis and pneu- 
monia. All of these with intuba- 
tion have been done in the last 
several years. Tracheal intubation 
where indicated is a distinct ad- 
vancement in the total care of pre- 
mature babies. 


GENERAL REFERENCES 


1. Gross, R. E., and Ferguson, C. C.: Sur- 
gery in premature babies. Surg., Gynec. & 
Obst. 95:631-641 (Nov.) 1952. 

2. Smith, C. A.: Physiology of the Newborn 
Infant. Springfield, Charles C Thomas, 1945. 


| 


J. Am. A. Nurse Anesthetists 


Recent Cardiovascular Researches 
in Relation to Anesthesia 


Arthur B. Tarrow, Lt. Col., USAF (MC) * 
San Antonio, Texas 


In order to present the maxi- 
mum number of recent research 
problems in a useful and concise 
manner this article has been lim- 
ited to three projects: 

1. The plasma volume expand- 
ers in the treatment of 
shock ; 

2. Methods of transfusing the 
patient when veins are not 
available or the intravenous 
route is ineffective; 

3. Hypothermia in cardiac sur- 


gery. 


THE PLASMA VOLUME EXPANDERS 


The search for blood substi- 
tutes has been under way for 
many years. Denis in 1667 re- 
ported transfusions of several pa- 
tients with lamb’s blood. There 
must have been some difficulties 
because this technique was pro- 
hibited by the French government 
soon thereafter.1 Latta in 1831° 
was the first to use normal saline 
solution in the treatment of 
shocked cases. However, his pa- 
tients frequently returned to the 
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shocked state as the normal saline 
solution was distributed in the 
body. During World War I, when 
the transfusion of whole blood 
was a major procedure and many 
factors causing transfusion reac- 
tions were as yet unknown, Ho- 
gan® advocated the use of gelatin 
as a plasma volume expander. 
Gelatin was successful in elevat- 
ing the blood pressure in shocked 
cases but large quantities were 
needed because the solutions were 
excreted rapidly through the kid- 
neys. A solution of acacia was 
tried.* This substance also proved 
highly effective in relieving 
shocked states but reports of re- 
actions and deaths after its use 
began to appear in the literature. 
In addition, autopsy reports re- 
vealed evidences of long-term 
storage in the internal organs, 
mainly the liver and spleen. 

The imminence of World War 
II started another wave of experi- 
mentation in Kurope and _ the 
United States. It was obvious to 
scientists in all countries that 
there would not be enough blood 
or plasma to care for the casual- 
ties in widespread battles or. 
bombings. The German investiga- 


3. Hogan, J. J.: the intravenous use of 
colloidal (gelatin) solutions in shock, J.A.M..A. 
64:721-726 (Feb. 27) 1915. 

4. Hurwitz, S. H.: Intravenous injections 
of colloidal solutions of acacia in hemorrhage, 
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tors developed polyvinylpyrroli- 
done (PVP), a derivative of acet- 
tylene.5 More than a half million 
bottles of PVP were given to 
German soldiers and _ civilians 
with excellent clinical results. 
The Swedish scientists discovered 
a product which they called “Dex- 
tran.” Dextrans had been known 
for almost a century as contami- 
nants in sugar refining. Ingleman® 
noted that dextrans would expand 
plasma volume. Thorsen’ used it 
clinically in many shocked pa- 
tients with excellent results. 

Meanwhile, other, products were 
being tested here and abroad. 
Isinglass, a fish gelatin; pectin, a 
common substance used by cooks; 
milk casein; cadaver blood; 
methyl cellulose; and animal 
blood proteins were tested but 
found wanting in some respect.’ 

The onset of World War II 
‘found the United States Govern- 
ment with small stockpiles of 
blood or blood substitutes. Imme- 
diate and extensive researches 
were initiated to discover tech- 
niques. of manufacturing dried 
plasma, the most logical product 
from a viewpoint of transporta- 
tion and use in varied climates. 
There is no question about the 
thousands of lives it saved. 

Not until after World War II 
was there accurate correlation be- 
tween the use of plasma and the 
occurrence of hepatitis. Hepatitis 
had been noted in many wars of 
the past. Only after enough cases 
occurred in association with the 
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7. Thorsen, G.: Dextran. A lecture given 
before the Swedish Medical Society on May 
24, 1949. Unpublished. English translation 
furnished by Pharmacia, Ltd. 

1. Kilduff, R. <A., and DeBakey, M.: 
Loc. cit. 


use of plasma was plasma impli- 
cated as a means of spreading this 
disease. With the onset of the 
Korean conflict and the danger of 
an atomic attack on this country, 
it became imperative to have a 
virus-free plasma or some other 
blood substitute. 

Further researches with gelatin 
were initiated. Gelatin solutions 
had been given to several thou- 
sand troops in the Burma-India 
theatre in World War II for the 
treatment of shock.8 It was ef- 
fective but had several draw- 
backs. In addition to the already 
mentioned need for large quanti- 
ties of. gelatin solution, it was 
necessary to warm the gelatin be- 
fore administration because the 
product jellylike at room 
temperature. 

Modified gelatins which re- 
mained liquid at near freezing 
temperatures and remained in the 
blood stream for longer periods 
of time were and are being synthe- 
sized in laboratories. One such 
product, Oxypolygelatin (OPG), 
has been highly effective in the 
treatment of shock.® Other modi- 
fied gelatins have been tested in 
the United States and on the bat- 
tlefield in Korea by Dripps, one 
of our own anesthesiologists. The 
Council of Pharmacy and Chem- 
istry of the American Medical 
Association has accepted several 


gelatins for clinical use and some™ 


of these are being stockpiled by 
the United States Government 
for emergencies. 
Polyvinylpyrrolidone (PVP) 
was and is being studied further. 


8. Ravdin, I. S.: Personal communication. 
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It would be an excellent product, 
being easily manufactured from 
readily available acetylene. One 
drawback has been the failure to 
account for all the injected mate- 
rial.!° Approximately 75% can be 
found in the excreta but scientists 
are trying to trace the other 25%. 
Tests with radioactive samples are 
being conducted to determine 
whether the 25% is being stored 
in the body just as was acacia 
‘and/or whether this material is 
causing pathologic function of any 
of the internal organs. 

To date, dextran been 
found to be the most effective 
plasma volume expander from an 
over-all clinical viewpoint. A let- 
ter, dated 4 June 1953, Subject: 
“Clinical Use of Dextran,” Hq., 
USAF, summarizes the thinking 
in one branch of the Armed Serv- 
ices on the use of dextran: 

“There is sufficient clinical evi- 
dence to indicate that Dextran, a 
polymer of glucose, is a satisfac- 
tory plasma volume expander, and 
that, as a therapeutic agent in the 
preliminary or emergency phase 
of the treatment of shock, the re- 
sults are essentially the same as. 
may be expected from plasma. . 
Among the advantages of Dextran 
over plasma are the simplicity of 


administration, lower cost, and 
the fact that it does not cause 
serum hepatitis. ... Commanders 


of medical facilities aré enjoined 
to requisition supplies of Dextran 
and to use it as a substitute for 
plasma.” 

However, it is not without its 
dangers. It was my privilege to 
be associated with the Surgical 
Research Unit at Brooke Army 
Hospital, which tested dextran 


10. Van Slyke, Report of periston 
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for the Armed Services. Whereas 
the Swedish scientists reported 
reaction rates of only .4%,' vol- 
unteers at Brooke Army Hospital 
who were given this material in- 
travenously gave higher reaction 
rates.1? There was no difficulty in 
obtaining volunteers. The sol- 
diers returning from Korea were 
only too willing to assist those 
still fighting. The following table 
illustrates the reaction rates with 
Swedish dextran: 


Number Number Per cent 
Reactions Patients Reactions 
Total 


Swedish 37 109 33.9 


On the other hand, a product 
manufactured in the United States 
under Swedish patent but using 
a different strain of bacterium to 
synthesize the dextran caused 
only the following reaction rates: 


Per cent 
Reactions 


Number Number 
_Reactions Patients 
Total 
American & 97 8.24 
Clinical testing of the material 
has been continued at Lackland 
Air Force Base. Two hundred 
forty-one basic airmen were tested 
in groups and the findings with 
the army volunteers at Brooke 
Army Hospital verified. It was 
also determined that service im- 
munizations had no effect on re- 
action rates and that reinfusion 
of patients who had had infusions 
of dextran previously did not re- 
sult in increased reaction rates. 
The latest report to Hq., USAF, 
dated 9 July 1953, states: 
“Reaction rates in 113 anesthe- 
tized patients given 132 bottles of 


7. Thorsen, G: Loc. cit. 
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dextran in the’ previous. six 
months .. . 2.65%.” 

The following cases illustrate 
typical dextran reactions: 

E.B. — This patient was given the 
infusion two days postoperatively. He 
gave a history of allergies to many ma- 
terials. Within minutes, he complained 
of running nose, wheezing and became 
very red. Swelling around the eyes was 
severe, It required helium and oxygen 
by inhalation plus intravenous benadryl 
to relieve his symptoms. 

L.T. — This patient reacted while 
under pentothal-nitrous oxide anesthe- 
sia for a breast biopsy. Just before she 
awoke from the anesthesia, urticaria 
and difficulty in breathing were noted. 
The eyes swelled soon after. Intraven- 
ous benadryl relieved her symptoms 
but the swelling of the eyes persisted 
for a day. She volunteered to take an- 
other infusion when awake. Symptoms 
appeared immediately. The residuals of 
this latter bottle which caused her 
symptoms was given to another pa- 
tient under spinal anesthesia and caused 
no reaction. 


INTRAMEDULLARY AND 
INTRA-ARTERIAL [TRANSFUSIONS 


Originally, blood trans- 
fused by anastomosing arteries.’ 
It was one of the drawbacks of 
the early transfusion techniques. 
Arteries were sacrificed and a rela- 
tively complicated surgical pro- 
cedure had to be accomplished. 

Our present intravenous’ meth- 
ods are excellent. There are times, 
however, when the arms, legs, and 
even neck or scalp are unavail- 
able, such as occurs in the severe- 
ly burned patient. He needs large 
quantities of blood in the early 
phases of shock and _ frequent 
transfusions thereafter. 

Researches into the technique 
of introducing blood into the bone 
marrow have proved that in such 
circumstances the marrow of the 
sternum, crest of the ilium, or the 


1. Kilduff, R. <A., and DeBakey, M.: 
Loc. cit. 


tibia may be used.’* The marrow 
becomes a blood vessel surround- 
ed by bone. Many other sub- 
stances besides blood have been in- 
troduced into the general circula- 
tion, including intravenous anes- 
thetics, x-ray opaque dyes, sulfa 
drugs, antibiotics, digitalis, hepa- 
rin, insulin, antitoxins, analeptic 
agents and many others. 

No one advocates the use of the 
bone marrow route routinely. 
Rather is it useful when veins are 
not available, as in burns; or too 
small, as in newborn infants; or 
collapsed, as in shock. The bone 
marrow needles may be left in 
place for several days if sterile 
precautions are taken. 

There are several drawbacks to 
intramedullary transfusions: 

1. When the patient is awake, 
infusion of thick fluids (such 
as blood) under _ pressure 
causes pain. In the anesthe- 
tized state this is not a prob- 


lem. 
2. A surgical procedure is in- 
volved, requiring careful 


surgical cleansing. There is 
danger of osteomyelitis if 
sterility is not observed. 


3. Introduction of the needle 
requires technical knowl- 
edge. 


We have found the bone mar- 
row technique very effective in 
the newborn or young infant (1.e., 
for harelip procedures). The tibial 
bone marrow needle may be intro- 
duced in a matter of 3 to 5 min- 
utes with a patient in any position 
if and when an intravenous cut 
down becomes ineffective. Blood 
12. Turkel, H.: Trephine Techniques of Bone 
Marrow Infusions and Tissue Biopsies, ed. 6, 
Detroit, Gale Printing Co.,. 1952. 

13. Tarrow, A. B.; Turkel, H., and Thomp- 
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and biopsy of the bone and the bone marrow. 
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will pass readily through the large 
bore intramedullary needle. Ana- 
leptic agents have almost as rapid 
action as after intravenous injec- 
tion. 

There has been much recent 
work in intra-arterial transfu- 
sions. In cases of collapse on the 
operating table or in the emer- 
gency room, many instances of re- 
suscitation by this method have 
been reported.’4 The radial ar- 
tery is most frequently used. A 
small incision at the point where 
the pulse is felt quickly reveals 
the artery. A cannula is pointed 
toward the heart and tied in se- 
curely. Blood pumped under pres- 
sure quickly fills the brachial and 
subclavian arteries and the aorta. 
The heart has something to pump 
against and normal hemodynam- 
ics are established, breaking the 
vicious cycle of shock. The femoral 
artery is another site which may 
be approached by either blind 
techniques or by cutting down. 

There are several disadvantages 
and difficulties with intra-arterial 
transfusion 

1. It requires incisions and 
surgical treatment in most 
instances. In an emergency, 
however, surgical scrub and 
incision may be accom- 
plished while the transfusion 
set is being readied. 

2. Thrombosis of arteries and 
gangrene of the extremities 
have been reported follow- 
ing intra-arterial transfu- 
sion.!* 
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Recent work by Maloney and 
associates!® has also tended to 
question the greater effectiveness 
of intra-arterial transfusions as 
compared with intravenous trans- 
fusions when given under pres- 
sure. 

These reports have resulted in 
reserving intra-arterial transfu- 
sion techniques for those cases 
wherein the intravenous route has 
been found wanting after a fair 
trial. This may mean an immedi- 
ate decision in a severe collapse on 
the operating table or in the 
emergency room. 


HYPOTHERMIA IN CARDIAC 
SURGERY 


An interesting phase of the re- 
search in cardiac surgery is the 
development of a “heart-lung by- 
pass” machine. Another is_ the 
technique of reducing the tem- 
perature to such levels that the 
patient is in a state comparable to 
animal hibernation. During this 
period major blood vessels may 
be clamped off and the heart 
opened for short periods without 
blood loss. The surgeon may oper- 
ate in a bloodless field. 

From Hahnemann Hospital in 
Philadelphia’® a report is avail- 
able on one technique of hypo- 
thermia which has been used for 
cardiac surgery with 16 patients. 
The procedure is as follows: 

The patient is placed on a cool- 
ing blanket. It is made of a double 
layer of rubber sheeting inside of 
de is placed a continuous coil 
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of tubing, connected with a pump 
which circulates ice water. 

The patient is anesthetized and 
intubation performed. A thermo- 
couple is placed in the rectum to 
record body temperature and an 
electrocardiograph is connected to 
appropriate leads. 

The patient is cooled until the 
desired temperature is attained 
(68-88° F.). 

Several factors must be taken 
into consideration. Intubation is 
necessary to control shivering 
which delays the cooling process 
and also to control the respira- 
tions which cease when the tem- 
perature is reduced below 82.4° F. 
This temperature seems to be an 
endpoint because respirations re- 
sume spontaneously when the pa- 
tients are warmed from lower 
temperatures. The ECG shows 
changes which suggest prolonga- 
tion of the conduction time of the 
cardiac nervous tissue. Normal 


rhythm usually persists unless 
there has been an _ abnormal 
rhythm beforehand. The _ blood 


pressure falls and may reach low 
levels. At 80° F., the pulse rate 
averages one half that of normal. 

Rewarming is done by circulat- 
ing warm water through the coils. 
Patients are rewarmed rapidly to 
80° F. from any lower. tempera- 
tures. Above 80° F., further warm- 
ing is accomplished in 4 to 6 
hours. 

Operations on 16 patients are re- 
ported, with ages varying from 10 
days to 33 years and with hypo- 
thermia ranging from 68-88° F. 
These patients had-cardiac ano- 
malies including atrial septal de- 
fect, ventricular septal defect, 
tetralogy of Fallot, transposition 
of the great vessels, the Taussig- 
Bing syndrome with pulmonary 
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stenosis, nonfunctioning right 
ventricle, mitral insufficiency and 
aortic insufficiency. 

‘It was stated that 11 patients 
died in the operating room or 
in the immediate postoperative 
period. The main question which 
this research had to answer was 
whether hypothermia aided the 
patients and enhanced their 
chances of survival. 

At first glance, these figures 
might seem discouraging. How- 
ever, closer examination of the 
physical status of the patients at 
the time of surgery reveals them 
to be in that group which could 
not have survived without opera- 
tion. It was thought that several 
would not have survived surgery 
of any kind with conventional 
anesthesia. 

Conclusions from this report are 
as follows: 


1. “Hypothermia is indicated 
as part of the anesthetic regime 
in all severely cyanosed and dis- 
abled infants who are to undergo 
cardiac surgery of any nature.” 


2. “If it is the surgeon’s inten- 
tion to open a cardiac chamber 
or to interrupt the circulation dur- 
ing the performance of an opera- 
tion, hypothermia is certainly in- 
dicated. An effective and reliable 
heart-lung apparatus might be a 
better answer to the problem in- 
volved here, but until it is per- 
fected, hypothermia best fills the 
need.” 


3. “The chief contraindication 
to the use of hypothermia is the 
presence of a noncyanotic lesion 
for which the surgical technique 
does not require interruption of 
the circulation ... mitral or aortic 
insufficiency, mitral commissuror- 
rhaphy are examples.” 


4. “Advanced age is also a con- 
traindication. Ideal in infants and 
young children, hypothermia 
should be used cautiously in older 
children and should be avoided in 
those over the age of 10 years.” 


SUM MARY 


1. The history of the search for 
blood substitutes has been out- 
lined. The research into the prop- 
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erties of the plasma volume ex- 
panders now in active use in the 
treatment of shocked patients was 
considered. | 

2. The use of the intramedul- 
lary and intra-arterial routes for 
transfusions, when intravenous 
therapy appears impractical or in- 
effective, has been discussed. 

3. The technique of hypo- 
thermia for cardiac surgery was 
outlined from a brochure, Hahne- 
mann Hospital, Philadelphia, Pa. 
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Anesthesia for the Crippled Child 


Anne E. Beddow, 'R.N. * 
Birmingham, Ala. 


As in the field of anesthesia for 
the adult patient, the field of anes- 
thesia for children has widened 
greatly in recent years due to the 
progress made in pediatric sur- 
gery. Or, conversely, it may be 
that the field of pediatric surgery 
has widened due to the advances 
made in pediatric anesthesia. In 
any case, operations previously 
performed at great risk now are 
being accomplished with a greater 
margin of safety to the patient and 
with a greater degree of confi- 
dence on the part of the surgeon. 
This is particularly true of work- 
ing with the crippled child who 
frequently is a post-poliomyelitis 
patient or is afflicted with cerebral 
palsy. The margin of safety there- 
fore is considerably lessened, but 
with the application of sound fun- 
damentals and close attention to 
small detail the newer technics 
are of great value. 

This is a report of the anesthe- 
sia procedures employed in a 100 
bed hospital for crippled children. 
The program through which the 
hospital operates is the State 
Crippled Children’s Service which 
refers a wide variety of surgical 
patients ranging in ages from one 
year through adolescence. In addi- 
tion are older patients from the 
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Rehabilitation Center and _ the 
Spastic Aid. Many of the patients 
require multiple operations, fre- 
quently remaining in the hospital 
over long periods, consequently 
they and the hospital staff become 
so well acquainted that the work 
takes on a very personal nature. 
It is obvious that a program in a 
specialized hospital is not com- 
parable with a program in a gen- 
eral hospital. In fact, much of the 
work accepted as routine in this 
hospital would not be feasible in 
a general or possibly in a larger 
specialized hospital. This hospital 
has a relatively small closed staff, 
an advantage in promoting team- 
work. The teamwork is set in mo- 
tion when the patient is admitted 
to the hospital and by the time he 
is scheduled for surgery he is com- 
pletely oriented and feels that he 
is among friends. 


In addition to the simple ortho- 
pedic procedures commonly per- 
formed on crippled children, such 
as heel cord lengthening or closed 
reduction of congenital disloca- 
tion of hip, our schedule includes 
the following surgical procedures: 
arthroplasty of the hip, acetabu- 
lar shelving, cleft palate repair, 
craniotomy, epiphysial stapling, 
epiphysial stimulation, fascioto- 
my of the thigh, iliomuscle trans- 
fer, Jones’ suspension of the foot, 
laminectomy, Nicola’s operation 


of the shoulder, open reduction 
of congenital dislocation of the 
hip, opponens transfer, osteotomy 
of the femur, pedicle graft, popli- 
teal partial neurectomy, radical 
dissection of glands of the neck, 
removal of spinal cord tumor, 
spinal fusion for scoliosis, tibial 
osteotomy, section of the sterno- 
cleidomastoid muscle, triple ar- 
throdesis, and many others. 

As a candidate for anesthesia 
the post-poliomyelitis or cerebral 
palsy patient is unpredictable. It 
is essential therefore that a most 
careful preanesthetic preparation 
be obtained and that extreme care 
be exercised in having close at 
hand the necessary equipment 
with which to meet any emer- 
gency (see figure 1). An accurate 
evaluation of physical change 


while under anesthesia is impera- 
tive. Great stress is laid upon the 
psychological approach to the in- 
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duction to insure a smooth anes- 
thesia. 

In view of the fact that succes- 
sive operations may be necessary, 
care is taken to avoid any unpleas- 
ant features in the initial anesthe- 
sia. This hospital is indeed for- 
tunate in having the patients 
available for a sufficient time be- 
fore surgery for them to become 
friends with the anesthetist. They 
ask innumerable questions about 
going to sleep and listen attentive- 
ly to what is said. Frequently the 
children are taken on a tour of 
surgery and shown the gas ma- 
chines, anesthetic tables, arm 
boards, syringe holders, how the 
operating tables may be placed in 
different positions and how the 
orthopedic table operates when 
casts are applied. 

Surgery is elective, being sched- 
uled 48 hours in advance with de- 


Fic. 1. Accessory equipment kept at hand to meet any emergency during operation. 
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tailed preparation. On the day pre- 
ceding surgery a final complete 
physical examination is obtained, 
laboratory findings techecked, 
transfusions given when indicated 
and the type of anesthesia best 
suited for the individual decided 
upon. A cleansing bath is followed 
in the early afternoon with surgi- 
cal preparation of the field of 
operation. A light supper is given 
at 5 o'clock, followed with a dose 
of phenobarbital at bedtime. 
Liquids are withheld after mid- 
night. If rectal anesthesia is to be 
administered a low cleansing en- 
ema is given. Premedication is 
administered 45 minutes before 
surgery. Preanesthetic medica- 
tion is considered essential before 
_anesthetizing children. In addi- 
tion to allaying apprehension and 
reducing hypersecretion, it also 
slows the respiratory rate. The 
weight and age are used to deter- 
mine the dosage, according to the 
following table: 
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children. It is believed at this hos- 
pital that there still is an impor- 
tant place in anesthesia for ether 
and that postether nausea and 
vomiting may largely be prevent- 
ed by adequate preanesthetic 
medication, a careful plane of 
anesthesia, adequate oxygenation 
and patent airway. Adequate oxy- 
genation also aids in the preven- 
tion of accumulation of carbon 
dioxide. 

In children under 5 years of age 
rectal pentothal sodium as a pre- 
anesthetic hypnotic is adminis- 
tered in the bed 15 minutes before 
going to surgery. Drop ether-nasal | 
oxygen is usually the anesthetic 
of choice unless an intratracheal 
tube is indicated; then a Stephen- 
Slater rebreathing valve is used 
with a mixture of nitrous oxide- 
ether-oxygen, with assistance be- 
ing given at intervals by inter- 


‘mittent manual compression of 


the bag. 
For children from 5 to 10 years 
of age the to-and fro absorption 


TABLE OF DOSAGE FOR PREANESTHETIC MEDICATION 


MorPHINE SCOPOLA- ATROPINE 
» AGE WEIGHT SULPHATE MINE SULPHATE | NEMBUTAL 
..... 24-27 Ibe. 1/72 gr. 1/500 gr. 1/450 gr. gr 
1/64 “ 1/400 “ 1/450 “ 
30-40 1/48 “ 1/300 “ 
..... 050° 1/300" 
65-80“ ‘1/16 1/200 
12-14“. ..... 80-90 “ 1/12 “ 1/200 “ 1/150 “ 1% 
Over 14....... 1/8-1/6gr. 1/150 “ 1/150 “ TAG 


Nore: Staff pediatricians of this hospital disapprove the use of morphine sulphate 
in children under 12 years of age. 


In recent years in the presence 
of newer agents there has devel- 
oped in some areas a tendency to 


discredit the use of ether, particu- , 


larly in the open drop method for 


technic with exhaling valve is pre- 
ferred. To remove the carbon di- 
oxide which may accumulate un- 
der the mask, the exhaling valve 
is opened occasionally and the bag 
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flushed with additional oxygen, 
care being taken that the plane of 
anesthesia is not disturbed. Anes- 
thetic administration is not com- 
menced without having two can- 
isters in readiness, so that a neces- 
sary change may be made without 
upsetting the anesthesia or dis- 
turbing the surgeon. A canister 
holder (fig. 2), made in the brace 
shop has proved to be of great as- 
sistance in using this technic. It 
prevents leakage around the mask 
and in case of an emergency en- 
ables the anesthetist to have the 
use of both hands. 

Children over 10 years of age, 
unless they are very small, are in- 
ducted with a 24%% solution of 
pentothal sodium supplemented 
with 50% mixture of nitrous ox- 
ide-oxygen or cyclopropane. In 
hip nailings, arthroplasty, osteot- 
omy of femur, fasciotomy or 


Fic. 2. Improvised canister holder prevents leakage around the mask and allows 
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other operations in which there is 
considerable trauma or blood loss, 
nitrous oxide-ether anesthesia has 
proved to be a more desirable 
choice. There is less drop in blood 
pressure, the patient reacts more 
quickly and the immediate post- 
operative condition in general is 


more satisfactory. In operations 


where it is possible to use the 
pneumatic tourniquet and where 
the electric coagulating unit is not 
employed, cyclopropane is fre- 
quently administered. A consider- 
able amount of orthopedic surgery 
is performed with x-ray control; 
in such instances pentothal so- 
dium is of great value because of 
its nonexplosive quality and for 
the opportunity it affords to carry 
the patient under light anesthesia 
without its attending disturb- 
ances, while the pictures are being 
made and developed. 


the anesthetist to use both hands when necessary. 
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INTRAVENOUS ANESTHESIA 


While the surgical preparation 
of the patient is in progress the 
arm is prepared for venipuncture. 
A Rudder syringe holder with a 
3-way stopcock and tubing consti- 
tute the equipment. The vein is in- 
jected and the syringe tubing with 
observation tube attached is con- 
nected to the needle, a 5% solu- 
tion of dextrose in distilled water 
is then connected to the side open- 
ing of the stopcock. As the dex- 
trose solution drips it carries to 
the patient the pentothal solution 
contained in the syringe tubing, 
thus producing a state of analge- 
sia. As the sterile draping is com- 
pleted the pentothal sodium is 
slowly injected until the patient 
loses consciousness. A face mask 
then is applied and a 50% mixture 
of nitrous oxide and oxygen ad- 
ministered with the pentothal 
sodium being continued intermit- 
tently as indicated. If the opera- 
tion necessitates excessive blood 
loss or trauma, the pentothal so- 
dium is discontinued and the ether 
valve opened to produce a deeper 
plane of anesthesia. By the time 
the cast has been applied the pa- 
tient is reacting and is required to 
remain in the recovery room for 
only a short while. These patients 
seldom experience 
vomiting, usually enjoying an un- 
eventful recovery. An oral airway 
is inserted in all patients before 
leaving the table, if one may be 
tolerated, and is allowed to remain 
in place until removed by the pa- 
tient. | 


RECTAL PENTOTHAL SODIUM 


This proves to be a most satis- 
factory preanesthetic hypnotic, 


nausea Or. 


particularly in the cerebral palsy 
patient. A 10% solution, with dos- 
age computed on body weight, is 
given. If ether is to be given, the 
patient is inducted slowly because 
of the light dosage, otherwise the 
induction will be associated with 
struggling and _ hypersecretion. 
We also find it necessary to trans- 
fer the patient to the operating 
table very quietly and gently. The 
surgical preparation is not com- 
menced until the patient is fully 
anesthetized. 


POSITIONING THE PATIENT 


In orthopedic surgery the posi- 
tion of the patient is an important 
part of the operation. It is the re- 
sponsibility of the anesthetist to 
see that the position required by 
the surgeon does not interfere 
with securing a free airway and 
an adequate respiratory exchange. 
Because of the danger associated 
with change of position under an- 
esthesia we endeavor to place the 
patient in the desired position 
before induction. Sandbags of 
varied shape and size are used to 
maintain the position. In opera- 
tions requiring the prone position 
intratracheal technic is employed, 
but the majority of operations 
may be performed in the horizon- 
tal position with the necessary ad- 
justment and modification. Opera- 
tions requiring the application of 
a spica cast are performed on the 
orthopedic table. A long alumi- 
num arm board is placed beneath 
the shoulders and arms extended 
(see figure 3). A special anesthe- 
tist’s screen. for this table stands 
on the floor extending over the 
table and is easily movable. For 
small patients requiring spica 
casts, such as open reduction of 
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congenital dislocation of the hip 
or QOber-Yount fasciotomy, the 
operation is perrormed on _ the 
regular operating table. When the 
operation is completed, the pa- 
tient is gently lifted with suff- 
cient help, a small Albee table is 
placed on top of the operating 
table and the patient is then low- 
ered to the small table. The an- 
esthetic is continued without in- 
terruption while the cast is ap- 
plied. 


SPINAL FUSION FOR 
IDIOPATHIC SCOLIOSIS 


Patients with idiopathic sco- 
liosis cause a great deal of con- 
cern to both the surgeon and the 
anesthetist. Upon admission to 
the hospital the patient undergoes 
a thorough physical examination 
after which he is placed in a Ris- 


J. Am. A. Nurse Anesthetists 


ser jacket, which consists of a 
plaster body cast incorporating 
one thigh, and provided with an- 
terior hinges and a turnbuckle on 
the side of the chest cavity. Six 
weeks or more, according to the 
severity of the deformity, are re- 
quired before the desired correc- 
tion is effected. The stabilization 
then is secured by means of 
spinal fusion performed through 
a window in the posterior aspect 
of the cast (see figure 4). 

In preparation for the anesthetic 
the patient is premedicated and 
the nose and throat sprayed with 
pontocaine 1% solution while the 
patient is in his room. He then is 
taken to the anesthesia room 
where he is inducted while on the 
stretcher, with intravenous pen- 
tothal sodium 242% solution. As 
consciousness is lost, 2 to 4 cc. of 
tubocurarine is injected into the 


Fic. 3. Long aluminum arm board and anesthetist’s screen for use with orthopedic 


table. 
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vein and oxygen administered 
with mask. The nose and throat 
are again sprayed with ponto- 
caine and intubation is_ per- 
formed; the approach is deter- 
mined by the height and shape of 
the jacket collar. If the collar 
fits closely around the chin, pre- 
venting a satisfactory manipula- 
tion of the mandible, blind intuba- 
tion is indicated. When intuba- 
tion is completed the face mask is 
again applied and when an ade- 
quate respiratory exchange is ob- 
tained, the patient is placed in the 
prone position on the operating 
table with the head on headrest. 
(see figure 5). 

Sufficient padding is correctly 
placed to prevent facial pressure. 
Working through the cast elimi- 
nates the necessity of placing pro- 
tector pads beneath the shoulders 
and pubic bone. Arm boards are 
so placed that the arm position 
does not interfere with the surgi- 


Fic. 4. Intubated patient in prone position with head on rest. 
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cal procedure and is without pres- 
sure on the brachial nerves. The 
special anesthetist’s screen is used, 
permitting the surgical team to 
work to better advantage and af- 
fording the anesthetist an unob- 
structed field. The anesthetic is 
continued with nitrous oxide- 
ether-oxygen. If the electric co- 
agulating unit is not used, cyclo- 
propane is administered without 
ether. A slow blood transfusion is 
commenced at the beginning of 
the operation and increased in 
rate according to the pulse rate 
and the blood pressure reading. 
An estimated amount of blood 
loss 1s replaced. 

At the conclusion of surgery 
extubation and suction are per- 
formed before removing the pa- 
tient from the table. Oxygen is 
then administered under pressure, 
following which the patient is 
placed horizontally in bed and the 
bed adjusted to the Tredelenberg 
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position to obviate a _ transitory 
drop in blood pressure following 
the change in position. The pa- 
tient then is placed in the recovery 
room for an hour or more under 
Gcbservation, even though fully re- 
covered from the anesthesia. 
Nasal oxygen is administered for 
24 hours. A saw is kept in readi- 
ness to remove the jacket without 
delay in the event of respiratory 
arrest either during the operation 
or following surgery. 


CLEFT PALATE AND LIP 


The technic depends to a great 
extent upon the surgeon, If intu- 
bation is indicated or the surgeon 
desires intubation, it is performed, 
but our usual method, which has 
proved to be most satisfactory, is 
quite simple. The patient is pre- 
medicated with atropine sulphate 
and rectal pentothal sodium and 
inducted with drop ether. When 
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the patient is fully anesthetized 
and the sterile preparation is com- 
pleted, a surgical assistant inserts 
a sterile insufflation catheter 
through a nostril and sufficiently 
high in the throat to avoid the 
surgical field. It is then fastened 
under a sterile drape and attached 
to a Y connection to which is also 
attached the ether and oxygen 
tubings. The surgeon sits at the 
head of the table with the patient 
in a slight Trendelenberg posi- 
tion. The tongue is then brought 
forward with a suture in the 
median line and the suture fas- 
tened to the drape. A throat pack 
with string attached is inserted by 
an assistant who handles the suc- 
tion and changes the pack when 
necessary, thus preventing aspira- 
tion of blood. The anesthetist sits 
at the right of the patient. A mal- 
leable screen is used which affords 
the anesthetist a clear view of the 
patient and enables her to control 


Fic. 5. 


Showing site of operation through opening in Risser sacha 
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the anesthetic and the airway be- 
neath the sterile drape. These pa- 
tients usually are reacting when 
removed from the table and make 
an uneventful recovery. 


REMOVAL OF SPINAL Corp TUMOR 


Patients in this category have 
ranged in age from 10 to 14 years. 
These patients are given a basal 
anesthetic of avertin or rectal 
pentothal sodium. The nose and 
throat are sprayed with 1% pon- 
tocaine solution and if not suff- 
ciently relaxed for intubation, 2 
to 3 cc. of tubocurarine is given 
intravenously. When intubation 
is completed, the patient is placed 
in the prone position with head 
on a rest and the anesthetic con- 
tinued with nitrous oxide-oxygen- 
ether. Circulatory failure due to 
blood loss or trauma is guarded 
against by maintaining a proper 
depth of anesthesia and by blood 
replacement. 


OPERATING RooM HAZARDS 


The practice of anesthesia is 
concerned with more than the ac- 
tual administration of an anes- 
thetic agent. The use of a great 
deal of electrified equipment is re- 
quired in orthopedic surgery. It is 
the responsibility of the anesthe- 
tist to see that the personnel is 
properly instructed and _ that 
necessary precaution is exercised 
while an appliance is in use. The 
greatest hazard in even the most 
modernly constructed and 
equipped operating room is the 
electrostatic spark in the presence 
of combustible anesthetic 
tures. This building has been in 
operation for two years and while 
the fire marshal has given an 
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“A” rating on each of his periodic 
inspections, all personnel are, 
nevertheless, hazard conscious. 
The terrazzo floors are ground- 
ed, the view boxes, lights, wall 
receptagles, clocks, etc., are explo- 
sion-proof. The furniture is 
equipped with either metal drag 
chains or conductive rubber cas- 
ters. Drag chains are preferred as 
the casters quickly collect a coat- 
ing of foreign substance from the 
floor, which unless washed off fre- 
quently, defeats the purpose of the 
conductivity of the rubber. In 
addition three wet towels are in- 
cluded in the setup for each anes- 
thesia, one being placed on the 
base of the gas machine and 
touching the floor, another in 
similar position on the operating 
table and the third on the machine 
for the anesthetist’s hands. In 
radical dissection of the neck, 
condylectomy, or in other opera- 
tions performed in the vicinity of 
the mask where a surgical cutting 
unit or electrical drill may be 
used, a wet towel protected by a 
piece of conductive rubber is 
placed over the mask. The staff 
and personnel wear conductive 
rubber-soled shoes. Nylon or ray- 
on uniforms and undergarments 
are not permitted to be worn in 
surgery. The success of this pol- 
icy, which is strictly adhered to, 
is the result of friendly teamwork 
existing between the members of 
the departments of anesthesia and 
surgery and the surgical staff. 


RECOVERY Room NURSING SERVICE 


This article would not be com- 
plete without special reference to 
the benefit derived by the depart- 
ment of anesthesia from the re- 
covery room nursing service. The 


recovery room is located within 
the surgical suite, making it 
quickly accessible to medical as- 
sistance. It is under the. supervi- 
sion of the department of anes- 
thesia and staffed with graduate 
nurses who have been especially 
trained in the postanesthetic care 
of the patient. It is a point of great 
satisfaction to the anesthetist to 
know that while he or she is en- 
gaged in the administration of 
successive anesthetics, those pa- 
tients previously administered to 
are being cared for by a compe- 
tent staff. Emphasis should also 
be placed on the fact that the 
equipment necessary to meet an 
emergency, should one arise, is 


immediately available. When a 


patient is returned to the ward 
he is fully awake and quiet, thus 
bringing about a desirable psy- 
chological effect upon the other 
patients. 

In conclusion may I state that 
the practice of “Anesthesia for 
the Crippled Child” is one of 
great pleasure and that a success- 
fully administered anesthetic is a 
source of innermost satisfaction, 
especially if one has “Walked 
through the Valley of the Shad- 


ow” as we sometimes do. How- 
ever, it is my belief that a 
successfully administered anes- 


thetic is not just the work of one 
person, but the result of coordin- 
ated effort on the part of all who 
have had a part in serving the 
patient in preparation for the 
anesthetic and in the immediate 
postanesthetic care. 
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SUM MARY 


The margin of safety existing 
between satisfactory anesthesia 
and cardiac and respiratory arrest 
is narrower in children than in 
adults. 


The preanesthetic medication is 
equally as essential im anesthetiz- 
ing children as adults. 


The psychological approach to 
anesthesia in children should not 
be minimized as it is a most im- 
portant factor in obtaining smooth 
anesthesia. 


The choice of anesthetic should 
be that which is best sutted to the 
individual. 


The positioning of patient be- 
fore being anesthetized lessens 
the possibility of undesirable 
changes in the circulatory and 
respiratory systems. 


Operating room hazards should 
be regarded very seriously by the 
anesthetist when administering 
combustible anesthetic mixtures 
in the presence of electrostatic 
spark. It is the responsibility of 
the anesthetist to see that the 
necessary precautions ob- 
served to prevent a possible acci- 
dent. 


The recovery room furnishes 
efficient postanesthetic nursing 
care to the patient, with essential 
equipment immediately available. 


Teamwork is the keynote in the 
successful administration of an 
anesthetic. 
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Pulmonary Physiology: Its Significance 
in Anesthesia for Thoracic Surgery 


Harry P. Makel, Major, M.C., U.S.A. * 
San Francisco 


“The more the physiology of 
anesthesia is studied the more 
striking becomes the predomi- 
nance of the part played by res- 
piration. Indeed, the physiology 
of respiration may be said to dom- 
inate the physiology of anesthe- 
sia.” 

This quotation from a paper by 
Gordh serves as a reminder, once 
again, how vitally important an 
understanding of the physiology 
of the respiratory system is to all 
who administer anesthesia. 

It is, of course, impossible to 
cover the entire field of pulmo- 
nary physiology in a single article. 
However, there are many signifi- 
cant alterations in pulmonary 
function which occur as a result 
of anesthesia and surgery and I 
would like to present a few of 
those which are of concern in the 
management of anesthesia for an 
intrathoracic procedure. 

Among the first problems to 
arise, even before surgery is be- 
gun, are those of increase in re- 
sistance to respiration and _ in- 
crease in dead space air. All of the 
anesthesia machines in use today 
increase the resistance to respira- 
tion somewhat. It is, of course, im- 
portant to keep this increase at an 


Read before the Twentieth Annual Meeting 
of the American Association of Nurse Anesthe- 
tists, San Francisco, Sept. 2, 1953. 

*From the Department of Anesthesiology, 
Letterman Army Hospital, San Francisco. 


absolute minimum for the greater 
the resistance to respiration the 
greater is the physical effort re- 
quired of the patient to move 
gases in and out of the lungs. This 
increased workload in a patient 
undergoing a major intrathoracic 
procedure may spell the difference 
between success and failure and 
it is particularly in children that 
this problem of resistance be- 
comes most serious. 

There are many causes for in- 
creased resistance to respiration 
during anesthesia but the factor 
which influences resistance most 
is the size of the openings between 
the masks, canisters, breathing 
bags and intratracheal catheters. 
Using small intratracheal cathe- 
ters in large patients will increase 
the resistance to respiration as 
will the use of any connector 
which narrows the lumen of the 
channel through which the gases 
must pass. 

The problem of dead space is, 
like resistance, the result of the 
use’ of the modern anesthesia ap- 
paratus. The total dead space in 
any system is the sum of the me- 
chanical dead space and the ana- 
tomic dead space. Mechanical 
dead space is the name applied to 
that volume of gases which is re- 
inhaled without being freed of its 
carbon dioxide. It consists of gas 
which does not come into contact 
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with soda lime before being rein- 
haled. The volume of air in the 
face mask or in any tubing or 
connecting pieces between the 
face mask and soda lime canister 
makes up the mechanical dead 
space in any system. In addition, 


in the to-and-fro system the inter- 


granular air space between par- 
ticles of exhausted soda lime also 
adds to the mechanical dead space. 

The anatomic dead space is the 
volume of air which fills’ the 
pharynx and trachea and, though 
it moves in and out of the respira- 
tory tract with each cycle, it does 
not come into contact with the 
alveolar membrane and thus does 
not enter into the process of gas 
exchange in the lungs. 

The greater the dead space the 
less efficient will be the removal 
of carbon dioxide from the gases 
within the system and _ carbon 
dioxide excess may be the result. 
Therefore, every effort must be 
made to keep the dead space at 
a minimum. 

The use of the intratracheal 
catheter is a great aid in minimiz- 
ing the danger of excessive dead 
space. By excluding the volume 
of air in the pharynx from the sys- 
tem and by eliminating the need 
for a face mask it reduces both 
anatomic and mechanical dead 
space. The use of excessively large 
face masks and unnecessary tub- 
ing must be avoided if we are to 
prevent the accumulation of car- 
bon dioxide. In pediatric anesthe- 
sia this problem of dead space as- 
sumes even larger proportions for 
children are far more susceptible 
to the effects of excess carbon 
dioxide. From the standpoint of 
dead space alone, the ideal anes- 
thetic is insufflation of anesthetic 
gases or vapors with oxygen and 
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consequently this technique is 
widely used in pediatric anesthe- 
sia today. 


Since, as we shall see, the dan- 
ger of carbon dioxide accumula- 
tion is a very real one in intra- 
thoracic surgery a knowledge of 
the effects of increased dead space 
is a great aid in the management 
of these cases. 

Another. problem which pre- 
sents itself early is that of the ef- 
fects of positioning upon the pa- 
tient’s respiratory function. Any 
position which limits the expan- 
sion of the thoracic cage results in 
underventilation of the lungs and 
thus leads to oxygen want and 
carbon dioxide accumulation. The 
lateral position which is the one 
most commonly used for thoracic 
surgery does exactly that. The pa- 
tient is placed on his side with 
the diseased lung uppermost. This 
results in compression of the good 
lung and restricts the functioning 
of the intercostal muscles. In ad- 
dition, the patient is often placed 
in the head-down position to fa- 
cilitate the drainage of secretions 
and this throws the abdominal 
viscera up against the diaphragm 
further compressing the lung and 
preventing adequate excursion of 
the diaphragm. In the obese pa- 
tient and in those patients with 
extensive destruction of pulmo- 
nary tissue the adverse effects of 
positioning alone have occasion- 
ally prevented the operative pro- 
cedure from being carried out. 
The use of elevating rests along 
with the lateral position or flexing 
of the operating table merely ag- 
gravate the situation and are 
mentioned only to be condemned. 

Thus it is that even before the 
surgeon makes his incision there 
are definite alterations in respira- 
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tory physiology taking place 
merely as the result of the appara- 
tus being used and the position 
of the patient. If these changes 
are not recognized and compen- 
sated for by the anesthetist the 
success of the procedure is placed 
in jeopardy at the very outset. 
Measures which can be taken in- 
clude the use of intratracheal 
catheters, connectors, and other 
equipment of a size designed to 
minimize resistance to respiration 
and prevent a significant increase 
in dead space, the avoidance of 
extreme positions, and the use of 
assisted respiration to insure ade- 
quate ventilation of the com- 
pressed pulmonary tissue. 

Now let us turn to the problems 
which arise as a direct result of 
the operative procedure. Up until 
the instant that the surgeon’s 
knife opens the pleural space the 
movement of gases in and out of 
the lungs is regulated by a deli- 
cately balanced system of pres- 


sure changes between the in- 
trapleural and intrapulmonary 
spaces. 


Normally the intrapleural pres- 
sure, the pressure in the space be- 
tween the chest wall and the 
lungs, is negative at all times. It 
fluctuates between -10 mm. Hg 
during inspiration and -5 mm. Hg 
during expiration. 

The intrapulmonary pressure, 
that is the pressure within the 
lungs, follows the changes in the 
intrapleural pressure as long as 
the pleural space is intact. With 
the beginning of inspiration the 
size of the thorax is increased and 
the intrapulmonic pressure falls 
2 to 3mm. Hg below atmospheric. 
Since the intrapulmonary space is 
in contact with the atmosphere 
through the respiratory passage 
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air moves into the lungs. During 
expiration the reverse of this 
process takes place. The size of 
the chest is decreased, the intra- 
pulmonic pressure rises to 2 to 3 
mm. Hg above atmospheric and 
air moves out of the lungs. | 

The opening of the pleural 
space, however, destroys this bal- 
ance between the intrapleural and 
intrapulmonary pressures. The 
negative pressure-surrounding the 
lung is replaced by atmospheric 
pressure, the lung collapses and 
the mediastinum and its contents 
are sucked to the opposite side. 
With each respiratory cycle the 
mediastinum swings back and 
forth disturbing the heart and 
great vessels and during inspira- 
tion some air is sucked out of the 
collapsed lung into the good lung 
resulting in a decrease of fresh 
air entering the lung through the 
trachea (paradoxic respiration). 

The result of this profound al- 
teration in pulmonary physiology 
is obvious. The lungs will be poor- 
ly ventilated resulting in suboxy- 
genation of the patient and inade- 
quate removal of carbon dioxide. 
It is the responsibility of the anes- 
thetist to correct this situation and 
in order to do so some form of pul- 
monary control must be instituted. 

There are three principal meth- 
ods of pulmonary control: posi- 
tive pressure respiration, assisted 
(compensated) respiration, and 
controlled respiration. Each of 
these methods has a place but 
each also has its advantages and 
disadvantages. Most of the disad- 
vantages of these methods stem 
from the fact that none of the 
three can duplicate the normal 
physiologic mechanism for ven- 
tilation of the lungs. 


Positive pressure respiration 
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(the application of positive pres- 
sure during both inspiration and 
expiration) has the most detri- 
mental effect of the three. 

Normally the flow of venous 
blood to the heart reaches its peak 
during inspiration. This is due to 
the increase in the negative intra- 
pleural pressure plus the milking 
effect on the abdominal veins 
which occurs as a result of the 
descent of the diaphragm. | 

When positive pressure respira- 
tion is instituted, however, the in- 
crease in the intrapleural pressure 
which occurs diminishes the ve- 
nous return to the heart during 
both inspiration and expiration. 
This leads to a reduction in car- 
diac output and a corresponding 
fall in blood pressure; a very un- 
desirable situation in a_ patient 
undergoing a major and often- 
times shocking procedure, In ad- 
dition to this, positive pressure 
respiration has the effect of ac- 
tually decreasing ventilation of 
the lungs as the pressure on ex- 
piration prevents complete empty- 
ing and secretions are often forced 
into the smaller bronchi leading 
to plugging of these structures 
and atelectasis. For these rea- 
sons positive pressure respiration 
should be used for short periods 
only and only when specifically 
indicated, 1.e., when the pleura 
is first opened to prevent sudden 
collapse of the lung and in order 
to remove the residual pneumo- 
thorax when the chest wall is be- 
ing closed. 

Assisted (compensated) respira- 
tion and controlled respiration dif- 
fer from positive pressure respira- 
tion in that pressure is applied 
intermittently and only during 
inspiration. These types of res- 
piration have less effect upon the 
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circulation and it has been found 
that the influence of intermittent 
positive pressure depends upon 
the shape of the pressure curve. 
The best results and the least un- 
toward effect to the patient are 
obtained when the pressure is al- 
lowed to drop rapidly to atmos- 
pheric at the end of the inspira- 
tory phase and the expiratory 
phase is of sufficient duration to 
permit enough heart beats to com- 
pensate for the period of reduced 
output which occurs during in- 
spiration when the pressure is ap- 
plied. The- duration of the expira- 
tory phase should be at least as 
long as that of inspiration. 

While there is some difference 
of opinion as to whether assisted 
or controlled respiration is the 
best the basic aim of both these 
methods is the same; that is, to 
provide adequate ventilation of 
the lungs. 

To further emphasize the im- 
portance of maintaining adequate 
ventilation of the lungs reference 
is made to the work of Draper, 
Whitehead, and Spencer! on dif- 
fusion respiration and that of 
Beecher? on carbon dioxide ac- 
cumulation during thoracic surgery. 

In 1944, Whitehead and Draper 
demonstrated that, in the presence 
of an adequate airway, effective 
denitrogenation and a high con- 
centration of oxygen, oxygenation 
could be maintained during pento- 
thal induced apnea in dogs. They 
described an oxygen-hemoglobin 
pump to account for this and 
named the process diffusion res- 
piration. 

1. Draper, W. B.; Whitehead, R. W., and 


Spencer, J. N.: Studies on diffusion respiration. 
Alveolar gases and venous pli of dogs during 
diffusion respiration. Anesthesiology 8 :524-533 
(Sept.) 1947. 

2. Beecher, H. K., and Murphy, A. J.: 
Acidosis during. thoracic surgery. J. Thoracic 
Surg. 19:50-70 (Jan.) 1950. 
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However these same investiga- 
tors also found that, in the absence 
of pulmonary ventilation, the con- 
centration of carbon dioxide in the 


alveoli of the lungs rose to nar-’ 


cotic levels (average value 54.7%) 
within 45 minutes and they postu- 
lated that ultimately carbon diox- 
ide might completely exclude oxy- 
gen from the lungs. 

Thus, while it is possible to sup- 
ply sufficient oxygen to the pul- 
monary capillaries during periods 
of respiratory depression it is 1m- 
possible to remove carbon dioxide 
without adequate pulmonary ven- 
tilation. 

Beecher in his studies on pa- 
tients undergoing intrathoracic 
procedures further demonstrated 
this fact. He-found that while oxy- 
genation was satisfactory in those 
patients whose respirations were 
not assisted, the carbon dioxide 
concentration rose to very high 
levels indeed. 

The dangers of carbon dioxide 
accumulation are ever present, 
and thus the problem of providing 
some means for efficient pulmon- 
ary ventilation will always be a 
vital one. 


ENDOBRONCHIAL ANESTHESIA 


Although intratracheal anes- 
thesia has proved satisfactory for 
the management of intrathoracic 
surgery, many anesthesiologists 
feel that this method does not 
offer the best possible operating 
conditions or maximum safety for 
the patient in certain types of 
cases. Patients who have a bron- 
chopleural fistula, lung abscess, 
lung cyst, or severe bronchiectasis 
with large amounts of secretions 
are in constant danger of drown- 
ing or contamination of the good 


lung in spite of the use of an intra- 
tracheal catheter. Endobronchial 
anesthesia has been advocated as 
the answer to this problem.* 4 

The method of one-lung anes- 
thesia was described in 1932 by 
Gale and Waters and since that 
time many methods for perform- 
ing endobronchial anesthesia have 
been developed. . 

Bronchial plugs, cuffed tubes 
and double lumen catheters have 
all been successfully employed 
and have provided the results de- 
sired, namely, a quiet operative 
field with good exposure and pro- 
tection of the good lung from con- 
tamination. 

However, the use of this tech- 
nique is not entirely without dan- 
ger. When the operative side is 
sealed off during endobronchial 
anesthesia, the lung soon deflates 
as the air in the alveoli is absorbed 
without being replaced. This re- 
sults in excellent exposure for the 
surgeon but raises two important 
questions concerning the patient’s 
ultimate well-being. 

It has long been an accepted 
procedure in the management of 
thoracic surgery that the lung be- 
ing operated upon be reinflated at 
intervals during the procedure. It 
is felt that this is desirable for the 
lung may not re-expand complete- 
ly following long periods of col- 
lapse. During endobronchial anes- 


thesia, the lung remains collapsed 


for long periods of time and the 
danger of incomplete expansion 
must be considered. For this rea- 
son alone some have advised that 
endobronchial anesthesia be em- 
ployed only. when pneumonec- 


3. Bonica, J. J., and Hall, W. M.: Endo- 
bronchial anesthesia for intrathoracic ‘surgery. 
Anesthesiology 12:344-365 (May) 1951. 

4. Bjork, V. O.; Carlens, E., and Friberg, 
O.: Endobronchial anesthesia. Anesthesiology 
14:60-71 (Jan.) 1953, 
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tomy is contemplated. More expe- 
rience with the technique may 
prove this danger to be overem- 
phasized and the use of the double 
lumen catheter may eliminate it 
as a problem for with this tech- 
nique the lung can be expanded at 
intervals, if necessary. However 
for the present it remains a poten- 
tial hazard. 

The second abnormal situation 
which occurs as a result of the 
use of endobronchial anesthesia is 
due to the fact that when one lung 
is suddenly deflated the same 
amount of blood passes through 
the nonventilated lung and is re- 
turned to the heart without be- 
ing oxygenated. It has been dem- 
onstrated that the blood flow 
through the collapsed lung does 
not decrease for many hours. An 
arteriovenous shunt is thus creat- 
ed. The larger the shunt (the more 
unoxygenated blood that re- 
turned to the heart) the greater 
will be the decrease in the oxygen 
saturation of the arterial blood. 

The effect that the creation of 
this shunt has on the patient de- 
pends in large extent upon the 
condition of the nonventilated 
lung. In a severely diseased lung 
the blood flow through the pul- 
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monary artery is decreased and 
the healthy lung has taken over 
most of the function of the dis- 
eased side. Therefore the shunt 
created by collapsing the diseased 
lung has little effect. 

In other cases, however, when 
the lung to be collapsed contains 
large amounts of healthy pulmo- 
nary tissue the effect of the shunt 
can be considerable. 

The clinical significance of this 
arteriovenous shunt is obvious. It 
means that one-lung anesthesia 
cannot be carried out in cases 
where the function of the non- 
operated side is just sufficient to 
maintain adequate oxygenation of 
the patient. In this type of case 
the added effect of the shunt may 
reduce the degree of oxygen satu- 
ration of the arterial blood to un- 
safe levels. 

This discussion of endobron- 
chial anesthesia should emphasize 
that this technique is not a substi- 
tute for intratracheal anesthesia 
but rather should be reserved for 
selected cases where it offers defi- 
nite advantages. 
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Endocrine Physiology 
in Relation to Anesthesia 


John E. Cann, M.D.* 
San Francisco 


The products of the ductless 
elands—such as the adrenals, the 
thyroid, the pituitary—belong to 
a class of physiologically active 
chemical substances known as 
hormones. Hormones are chemical 
substances which having been 
formed in one part of the body 
are carried by the blood stream to 
another organ and influence its 
activity. The glands forming hor- 
mones are known as the endocrine 
glands. 

Apart from small amounts that 
may be held in the endocrine or- 
vans themselves, hormones are 
not stored in the body. Therefore, 
in cases of endocrine deficiency, 
repeated small doses rather than 
large doses at infrequent intervals 
are required to correct the defi- 
ciency. | 

In general, the hormones of the 
sex glands and adrenal cortex are 
steroids chemically and are close. 
ly allied in chemical structure, 
while the active principles of the 
pituitary, thyroid and parathy- 
roids are proteins. 

With the exception of the secre- 
tion of the thyroid, gonads. and 
adrenal cortex, the various hor- 
mone preparations which so far 


Read before the Twentieth Annual Meeting 
of the American Association of Nurse Anesthe- 
tists, San Francisco, August 31, 1953. 

* Anesthesiologist. 


have been obtained by extraction 
and employed in medicine are al- 
most entirely or quite inert when 
administered orally. Even though 
the sex hormones and the prin- 
ciples of the adrenal cortex are 
effective by oral administration, 
the dose when given in this way 
must be much larger than if given 
parenterally in order to produce 
the same response. 

In actual practice, patients with 
disease of the pituitary gland of 
such a nature as to affect the 
anesthesia course are seldom seen. 
It should be pointed out, however, 
that pituitrin and pitressin cause 
coronary constriction, and poten- 
tially a resultant myocardial hy- 
poxia. Cases of so-called “pitut- 
trin shock” have been reported 
following the administration of 
the drug to patients under anes- 
thesia.' “ 

Deficiency of the product of the 
thyroid gland is, of course, asso- 
ciated with a reduced basal me- 
tabolic rate. Clinically these pa- 
tients may present the picture of 
cretinism or myxedema. Myxe- 
dematous patients may have an 
enlarged heart with a low voltage 
ICG. These patients show an in- 


1. .Parsloe, C. P.; Most 
(}. S.: The relationship of various anesthetic 
agents to the action of pituitrin, pitressin ans 
pitocin. Anesthesiology 11:76-93 (Jan.) 1950. 
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creased susceptibility to depres- 
sant drugs, and they should be 
adequately treated with thyroid 
extract before any surgical or 
anesthetic procedure. 

Subjects of hyperthyroidism 
present the opposite picture of an 
increased basal metabolic rate, and 
as such are particularly suscep- 
tible to oxygen deficiency. Work 
is performed less economically 
and dyspnea occurs on only slight 
exertion. Cardiac hypertrophy and 
- ultimate failure is probably simply 
the result of the increased work 
thrown on the myocardium. 

So-called “thyroid crises” with 
nausea, vomiting, diarrhea, dehy- 
dration, high temperature, a great 
increase in the heart rate, extreme 
nervousness, muscular weakness, 
and sometimes delirium and coma, 
are rarely seen in these days. Such 
a crisis may occur after operation 
and death result from exhaustion 
or cardiac failure. If the patient 
has been adequately prepared pre- 
operatively, the danger of such a 
crisis is reduced to a minimum. 

Iodine in the form of Lugol’s 
solution is invaluable in the treat- 
ment of exophthalmic goiter; hy- 
perplasia. gives place to the pic- 
ture of colloid goiter, the symp- 
toms abate, and there is a pro- 
nounced fall in the basal metabo- 
lic rate. 

Thiourea and thiouracil lower 
the metabolic rate and have come 
into use in the treatment of thyro- 
toxicosis. These drugs apparently 
act by preventing the synthesis of 
thyroxine by the thyroid. They 
have a twofold action; they stimu- 
late the production or liberation 
of thyrotrophin by the pituitary 
which accounts for the thyroid 
hyperplasia, and also interfere 
with the production or the libera- 


J. Am. A. Nurse Anesthetists 


tion of thyroxine. This latter ef- 
fect explains the hypothyroidism 
and may be the primary and only 
direct action of these drugs. 
Regional analgesia for opera- 
tions on the thyroid must include 
bilateral deep and superficial cer- 
vical plexus block, together with 
intradermal and subcutaneous in- 
filtration of the line of incision. 


Even if general anesthesia is to 


be used, some surgeons like infil- 
tration of the line of incision with 
an adrenaline solution to avoid 
wound oozing. As adrenaline is 
sometimes poorly tolerated in thy- 
rotoxicosis, it should be used with 
caution in these patients. Again, 
some surgeons advocate the use 
of other vasoconstrictor drugs 
that do not affect the myocardium 
to the degree that adrenaline does. 
Bad signs in the preoperative 
preparation of the hyperthyroid 
patient are: (1) failure of the 
pulse rate to become less than 400; 
(2) auricular-fibrillation; (3) his- 
tory of prevt 
failure to gain weight under 
medical treatment; (5) prolonged 


existence of the disease; (6) vom- 


iting and diarrhea.? 

All the commonly used agents 
have their advocates for anesthe- 
sia in cases of hyperthyroidism. 
Some use cyclopropane routinely, 
others fear it in the presence of 
cardiovascular abnormality. 

Some prefer intratracheal air- 
ways; others are against them. 
Intratracheal tubes prevent res- 
piratory obstruction and hypoxia, 
without their use postoperative 
tracheitis and mucous collection 
is avoided and a lighter plane of 
anesthesia is possible. If an ade- 


2. Mousel, L. H., and Coakley, CC. ao 
Anesthetic management of the patient with 
thyroid disease. Anesthesiology 10:444-450 
(July) 1949, 


is heart failure; (4) 
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quate airway can be maintained 
with an oral or nasopharyngeal 
technique, an intratracheal tube is 
better avoided. 


In general, the substance pro- 
duced in the adrenal medulla— 
adrenaline—imitates almost per- 
fectly the effects evoked by stimu- 
lation of the sympathetic system. 
The effects of adrenaline adminis- 
tration, for instance, do not per- 
sist for more than a minute or two. 
When given orally, adrenaline is 
inert. In clinical doses, adrenaline 
causes constriction of the arteri- 
oles and capillaries of the skin, 
mucous membranes, and splanch- 
nic viscera; the vessels of the 
muscles at the same time dilate as 
do the coronary vessels. Thus, 
there occurs a redistribution of 
blood, which is moved from the 
splanchnic area and skin to the 
skeletal and cardiac muscles. 


Adrenaline quickens the heart 
rate and greatly increases the 
oxygen consumption of the car- 
diac muscle. 


Clinically, patients with a tumor 
of the adrenal medullary tissue or 
pheochromocytoma demonstrate 
an example of hyperadrenalism, 
and they present distinct prob- 
lems in anesthesia when they 
come to surgery. 


Four main problems present 
themselves: (1) adequate muscle 
relaxation; (2) possibility of 
pneumothorax occurring from 
surgical manipulation;.(3) effects 
of excessive secretion of epine- 
phrine; (4) the sudden circula- 
tory depression that may occur 
after excision of the secreting 
mass. 


. Ether and an intratracheal tech- 


nique of anesthesia will adequate- 
ly manage the first two problems. 
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Agents which, in the presence 
of adrenaline, produce serious 
ventricular arrhythmias should 
be avoided, such as cyclopropane, 
chloroform, and ethyl chloride. 

Piperoxan hydrochloride (20 
mg. or more) is used intravenous- 
ly to combat paroxysmal hyper- 
tension. The hypotension and cir- 
culatory collapse following exci- 
sion of the tumor is best con- 
trolled by an intravenous drip of 
a dilute solution of neosynephrine 
or nor-epinephrine. A dilute solu- 
tion of vasopressor drug may have 
to be used for several days post- 
operatively until the patient be- 
comes stabilized. 

Adrenaline is useful in anesthe- 
sia to prolong the effects of nerve 
blocks and spinal anesthesia. 

The adrenal cortical secretion, 
unlike that of the medulla, is es- 
sential to life. However adrenal- 
ectomized animals treated with. 
cortical extracts have survived 
indefinitely. Some twenty crystal- 
line steroid compounds have been 
isolated from the adrenal cortex 
which exhibit in greater or less 
degree the physiological proper- 
ties of crude cortical extracts. 

An animal which has been com- 
pletely adrenalectomized shows 
the following features during the 
short period of its survival. Loss 
of appetite, vomiting, diarrhea, 
rapid loss of weight, weakness 


and prostration, fall in body tem- 


perature, hypotension, and a re- 
duction in basal metabolic rate. 
The blood becomes concentrated 
and shows a fall in sodium and 
sugar, phosphate, calcium, and 
especially potassium. There are 
reduced excretion of urinary nitro- 
gen and other signs of renal fail- 
ure. The glycogen stores of the 
liver and muscles are reduced. 
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The foregoing picture can be 
completely prevented by the ad- 
ministration of an extract of the 
cortex. The cortex evidently 1s 
concerned with water metabolism 
and with metabolism of potassium 
and sodium. In adrenal insuff- 
ciency 1n man, a reduction in total 
base occurs which is due entirely 
to the loss of sodium. The loss of 
sodium due apparently to dimin- 
ished reabsorption by the renal 
tubules 1s accompanied by an in- 
creased elimination of water and 
resulting dehydration. The admin- 
istration of sodium chloride to ad- 
renalectomized animals and a re- 
duction in the potassium intake 
exert a definitely beneficial effect. 

Papper and Cahill’ reported on 
19 patients with Addison's disease 
subjected to anesthesia and sur- 
gery or obstetrical delivery. 
Among five patients subjected to 
anesthesia and surgery and not 
recognized as cases of Addison’s 
disease, one died on the operating 
table, two died following post- 
operative circulatory collapse and 
operation was cancelled for one 
because of uncontrollable hypo- 
tension during anesthesia. The 
fifth patient suffered a severe post- 
operative circulatory collapse but 
recovered, None of these patients 
was prepared with sodium chlo- 
ride or specific hormone therapy 
prior to anesthesia and operation. 

Fourteen patients whose dis- 
ease had been diagnosed were 
prepared with adequate doses 
of desoxycorticosterone acetate 
and/or adrenal cortex extract and 
sodium chloride before operation. 

In the properly prepared pa- 
tients, premedication appeared 


3. Papper, E..M., and Caml, G. F.: An- 
esthetic problems in hormonal disorders of the 
adrenal glands. J.A.M.A, 148:174-179 (Jan. 19) 
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satisfactory and did not produce 


undue depression. In fact, difh- 


culty with depressant drugs was 
observed only in the patients 
whose disease was unrecognized 
prior to the administration of 
anesthesia. 

Various anesthetic agents and 
techniques were used. A thorough 
analysis of the — physiological 
changes that occurred during 
anesthesia or in the postoperative 
period demonstrated comparative- 
ly little relationship between the 
anesthetic agent or technique em- 
ployed and the complications that 
arose. 

The single greatest complica- 
tion that occurred during anesthe- 


Sila or postoperatively was hypo- 


tension. There was no specific re- 
lationship between hypotension 
and the type of anesthesia em- 
ployed. The hypotension was 
managed by the intravenous ad- 
ministration of water soluble 
whole adrenal cortex extract, 
whole blood or plasma. The main- 
tenance of satisfactory arterial 
blood pressure appeared to be a 
most useful clinical guide to the 
administration of adrenal cortex 
extract as well as_ parenteral 
Huids. 

Two patients showed fluid re- 
tention, edema and definite evi- 
dence of congestive heart failure 
These patients 
had received excessively large 
doses of desoxycorticosterone ace- 
tate and the edema and congestive 
failure disappeared only when the 
drug was withdrawn. 

A specific relationship could not 
be established between the pre- 
cipitation of Addisonian crisis 
and the anesthetic agent or opera- 
tive procedure. There was also 
little doubt that circulatory col- 
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lapse was the most dangerous and 
the most frequent complication, 
and that it occurred regardless of 
the type of anesthesia and opera- 
tion. 

Lundy* points out that corti- 
sone and corticotrophin are in 
such wide use today for a number 
of maladies that an increasing 
proportion of patients are going to 
be appearing for anesthesia and 
surgery who will demonstrate an 
unrecognized depressed adrenal 
cortical function. 

A common characteristic of cir- 
culatory collapse among patients 
who at some time previous to 
operation have been treated with 
cortisone or ACTH, but who have 
not received it preoperatively, 
during and after operation, is that 
circulatory collapse occurs at the 
time of operation or up to 24 to 
36 hours after operation. Another 
characteristic is that the onset of 
the shock is sudden and extreme, 
and there is little or no time in 
which to combat it after it has 
begun. 

Patients with this type of shock 
can be supported temporarily with 
solutions of “plasma expanders.” 
These are only temporary mea- 


4. Lundy, J. S.: Cortisone problems involv- 
ing anesthesia. 
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sures; such conditions are better 
treated prophylactically. 

The most satisfactory schedule 
for preparing for anesthesia and 
operation consists of the intra- 
muscular administration of 100 to 
200 mg. of cortisone per day for 
two to three days before opera- 
tion and again on the day of 
operation. A similar schedule also 
may be used for two to three days 
postoperatively; after that, the 
dose should be gradually reduced 
until it reaches an optimal figure 
previously established. 

In cases of absolute emergency, 
no such schedule can be carried 
out. It is imperative to find out if 
these cases have been on cortisone 
or ACTH. In such emergencies, 
about 30 to 50 ce. of adrenocorti- 
cal extract injected intravenously 
and repeated as needed, in addi- 
tion to resumption of the use of 
cortisone or ACTH, has been em- 
ployed to maintain the unprepared 
patient safely during the period 
of stress, so that he may be as- 
sured of the support necessary for 
survival. 
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UNUSUAL COMPLICATION FROM 
Use or A NASAL Airway: A CASE 
Report.—A few reports have been 
published describing mucosal in- 
juries from the use of an endotra- 
cheal tube!) but no _ reports 
of laceration of the pharynx from 
- the use of a nasal airway have 
come to our attention. The 
following is the report of such a 
case: 

An obese woman, 36 years of 
age, was admitted to the hospital 
for abdominal hysterectomy. The 
physical examination revealed no 
abnormality in the upper respira- 
tory tract, such as sinusitis, nasal 
polyps or deviated septum. 

Premedication was morphine 
sulphate 10 mg. and atropine sul- 
phate 0.4 mg. given 45 minutes 
prior to arrival in the operating 
room. The patient was anesthe- 
tized with nitrous oxide, oxygen 
and ether. When all attempts at 
correcting an obstructed airway 
were unsuccessful, a nasal airway 
was inserted under very light 
anesthesia. A No. 30 French air- 
way was inserted into the right 
nostril but obstruction prevented 
advancement beyond  approxi- 
mately 3% cm. The airway was 
then inserted into the left nostril 
without difficulty but epistaxis be- 
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gan shortly thereafter. The nasal 
airway was removed and a rubber 
airway was substituted but bleed- 
ing persisted for fifteen minutes. 
After this period of time the pa- 
tient began secreting mucus which 
was tinged with blood. Atropine 
sulphate 0.4 mg. was given intra- 
venously but bloody mucus per- 
sisted throughout the 1% hour 
operative procedure. 

A laryngoscopy was done at the 
conclusion of anesthesia, which 
revealed a laceration in the pos- 
terior pharyngeal wall which re- 
sembled one made by a knife. The 
nasal airway was reinserted for 
the purpose of finding the cause 
of the trauma. The tip of the air- 
way just touched the cephalad 
part of the mucosal slit. The oral 
airway was then inserted but this 
airway did not reach the mucosal 
tear. 

Plain OO catgut was used to 
close the traumatic incision, which 
was approximately 2 cm. in length 
and 0.7 cm. in depth. 

The postoperative course was 
uneventful except for a slight 
sore throat for the first 24 hours.— 
Ropert A. Hincson, M.D., and 
CHRISTINE CosTLey, R.N., Univer- 
sity Hospitals of Cleveland. 


INFUSION CARRIER FOR STRETCH- 
ERS.—This apparatus is designed 
to support infusion flasks contain- 
ing various liquids on invalid mo- 
bile stretchers, so that the opera- 
tion of administering infusions to 
patients may be carried on while 
the patient is being transported 
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: 


Infusion carrier for stretchers (patent 


pending). 


from surgery to a recovery room 
without an extra attendant being 
present. 

The carrier is readily adjustable 
and attachable to various types of 
invalid stretchers, such as the 
slated or solid tops, also the tubu- 
lar and angular type. The appara- 
tus is sturdy and rigid, has adjust- 
able elevation, and is simple and 
easy to attach to any part of a 
mobile stretcher. 

The unique double locking safe- 
ty hooks for mounting solution 
flasks, standard equipment on this 
type of carrier, are sturdy and 
positive in action. When the flasks 
are placed in these hooks they 
will not jar loose or become dis- 
lodged regardless of the motion 
of the stretcher. — JOSEPHINE E. 
Krewson, R.N.; Muskegon, Mich. 
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Now available 
for immediate delivery 
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ABSENCE OF Bep RaAILs, AND Pa- 


TIENTS Fatt From Bep, HELD 
INSUFFICIENT Proor oF WNEGLI- 
GENCE.'—The hospital, a practical 
nurse employed by the hospital, 
and two physicians were sued by 
an 80-year-old patient for injuries 
sustained by her when she fell 
from the bed. 

She had been admitted to the 
hospital by ambulance after havy- 
ing suffered a stroke which re- 
sulted in a paralysis of the left 
side of the face and which pre- 
vented her from swallowing. She 
had control over both her arms 
and legs. Her physicians gave 1n- 
structions to the hospital over the 
telephone and the directions were 
placed on the patient’s hospital 
chart. 

At the hospital, the practical 
nurse awakened her that night and 
told her to wash from a_ basin 
placed at the right of the bed. To 
reach the basin the patient had 
to change her position. She sat 
up, swung both her legs over the 
side of the bed, and in so doing, 
slipped off the edge of the bed 
and fell to the floor, suffering a 
fractured left hip. 

The doctors were charged with 
negligence in failing to instruct 
the hospital employees to install 
bed rails on the bed. Her claim 
against the hospital and the nurse 
was that the bed was not equipped 
with bed rails and none were in- 


1. Cochran v. Harrison Memorial Hospital, 
254 P. 2d, 752, Wash. 


stalled; she was negligently or- 
dered to wash herself. 

The case was dismissed by the 
court. No expert medical testi- 
mony had been produced to show 
the doctors were negligent in not 
instructing the hospital to use bed 
rails. The patient was fully aware 
of what she was doing. There 
must be proof that she was in a 
helpless condition which was 
known to the nurse and the hos- 
pital, and that reasonable care 
under such circumstances _ re- 
quired the installation of the bed 
rails. That the bed was _ not 
equipped with bed rails is not, in 
itself, evidence of negligence. The 
evidence of negligence was insuffi- 
cient to warrant the submission of 
this issue to the jury. 


QUESTION OF LIABILITY OF Hos- 
PITAL OR PHYSICIAN FOR NEGLI- 
GENCE OF OPERATING Room NURSE 
HELD FoR JURY TO DETERMINE.” — 


Negligence of the hospital and a 
nurse was alleged by the patient, 
which resulted in personal injuries 
to her in the operating room. She 
had been placed upon an operating 
table and given a “spinal block” 
by her physician. After adminis- 
tering the anesthetic, he left her 
in charge of the nurses and went 
into an adjoining room to scrub 
his hands in preparation for the 


2. McCowen v. Sisters of the Most Precious 
Blood of Enid, et al., 1 C.C.H. Neg. Cases (2d) 
1112; Oklahoma Supreme Court—Feb. 10, 1953. 
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operation. During his absence, and 
without any instructions from him 
but in line of duty, the nurse pro- 
ceeded to place the patient’s legs 
in stirrups. When the drop leaf 
of the table was let down, the en- 
tire weight of the lower part of 
her body was supported by the 
stirrups. It was then observed that 
the stirrups were improperly at- 
tached, or were in reverse order. 
Without raising the drop leaf end 
of the table, the nurse proceeded 
to change the stirrups and in do- 
ing so permitted the patient to 
slide forward over the end of the 
table. 

The trial court dismissed the 
case against the hospital on the 
ground that the nurse in the 
operating room becomes the re- 
sponsibility of the surgeon, even 
though she is an employee of the 
hospital. During the trial a re- 
mark was made by the patient’s 
attorney to the jury which was 
calculated to convey the impres- 
sion that the nurse was protected 
against loss and the jury should 
therefore render a large verdict. 

On appeal, the dismissal against 
the hospital was reversed and a 
new trial ordered. It was held that 
the trial court should have sub- 
mitted to the jury the question 
of whether the nurse in the operat- 
ing room, under the particular dis- 
puted circumstances, was to be 
considered the agent of the hos- 
pital or of the physician. Disputed 
questions of facts are decided by 
the jury; the court decides only 
questions of law. In view of the 
prejudicial remarks of the attor- 
ney at the trial, a new trial was 
ordered for the nurse. 
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ANESTHETIST AND ORAL SURGEON 
Not LiABLE FoR PATIENT'S TOOTH 
Lopeine Lunec.? — The patient 
was advised to have all her re- 
maining teeth extracted. At the 
hospital, an anesthetic was admin- 
istered and during this process 
one of her upper front teeth be- 
came dislodged and found its way 
into one of her lungs. It was 
necessary for an expert to remove 
the tooth from the lung with the 
use of a bronchoscope. 

She sought to recover damages 
from the physician and the anes- 
thetist. After a lengthy trial, her 
suit was dismissed. The court said 
that, since it was oral surgery 
which was to be performed, it was 
necessary that some method of 
administering the anesthetic be re- 
sorted to which would leave the 
mouth unobstructed. Insofar as 
the anesthetist was concerned, 
there was no negligence on her . 
part. She followed procedure 
which was normal and employed 
by others in the community skilled 
in that particular profession. Both 
she and the doctor did all that 
reasonably careful practitioners, 
skilled in their respective profes- 
sions, could have done. “Ordinar- 
ily the physician, the surgeon, or 
the dentist is held to be not 
liable for undesired or unexpected 


results if it is shown that he pos- 


sesses and exercised such skill and 
knowledge as are possessed and 
exercised by others in good stand- 
ing practicing in similar locali- 
ties.” 


3. Meyer v. St. Paul Mercury Indemnity Co. 
of St. Paul, Minn., et al.; Louisiana Court of 
Pin January 8, 1953—2 C.C.H. Neg. Cases 
2d 76. 
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SODASORB, W.LSON Reg. U. S. Pat. Off. 
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is preferred by more 


anesthetists than 


any other CO: absorbent 
on the market 


SODASORB’S overwhelming acceptance by the 
profession is based on actual performance. 
Its high absorbent power is a direct result of 
its unique, coral-like granular structure. Each 
knobby, porous granule presents maximum 
absorption area — no flat surfaces to stack 
and block intergranular circulation of gases. 

SODASORB has long shelf life. It is free 
from unpleasant odors and objectionable 
heating. It is safe, stable and highly resistant 
to dusting and breakage. Despite its 
acknowledged superiorities, SODASORB costs 
no more to use. : 

Order SODASORB genuine Wilson Soda 
Lime from your hospital supply house, or 
write for free technical data now. 


DEWEY and ALMY Chemical Company 


Cambridge 40, Mass. ® Montreal 32, Canada 
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Nitsson, E.: The application of a 
method for the investigation of cerebral 
damage following anaesthesia using 
controlled hypotension; a preliminary 
communication, Brit. J. Anaesth. 25:24- 
31 (Jan.) 1953. 


“No clinical test of cerebral 
function has been performed dur- 
ing voluntary induced hypoten- 
sion, but in the literature it has 
been stated that clinically no cere- 
bral changes have been observed. 
Berg in 1949 reported a method of 
measuring the functional capacity 
of the nornial cerebrum and after 
cerebral injuries of a traumatic, 
toxic or infectious nature. He em- 
ployed for the purpose of his in- 


vestigation the ‘flicker fusion 
method’.... In his tests Berg used 
a variable light intensity. ... In 


order to enable him to deal with 
whole numbers, Berg has intro- 
duced a unit which he calls a 
‘filter unit’ (Fu). The light in- 
tensity stated in ‘filter units’ ex- 
presses how many _ times the 
standard intensity must be re- 
duced to cause fusion. ... 

“The test is performed with the 
patient in a sitting position, First 
a careful initial value is obtained. 
After this the hexobarbitone is 
given, and two minutes later the 
first determination is made; sub- 
sequently, fusion values are de- 
termined every other minute. A 
curve is thus obtained, in which is 
seen not only how deep is the drop 
in fusion value but also for what 
length of time the fusion value re- 
mains below normal... . The de- 


eree of severity of the cerebral 
injury is directly proportional to 
the depth and length of the curve, 
and moreover it is directly propor- 
tional to the number of days after 
the injury during which the test 
is still positive. ... 

“Up to now we have used the 
negative cases as controls, but 
will, of course, later investigate an 
equivalent control series, which 
has been exposed to anaesthesia 
but not to intentional hypotension. 
ur interest has been especially 
directed to those cases in which 
we have induced a_ bloodless 
operative field by combining block 
of the autonomic nervous system 
with a raised head-end of the 
operating table, a situation in 
which a certain degree of cerebral 
anaemia must be expected. Since 
the investigation was begun 15 
patients have been followed up 
during their postoperative period 
with daily flicker fusion tests. Of 
these 15 patients ...6 have shown 
a positive test signifying cerebral 
injury. Of the 6 with positive tests 
5 had been lying during the opera- 
tion and anaesthetic with the 


-head-end of the table raised be- 


tween 10 and 20 degrees. One of 
the patients with a positive test 
was operated in the lateral posi- 
tion with the operating table hori- 
zontal. ... The injuries were not 
severe but resembled concussion. 
Repeated trauma to the brain of 
this nature might lead to severe 
and irreversible damage. It is 
therefore our opinion that the indi- 


087 


cations for using the technique 
with controlled hypotension and 
postural ischaemia must be very 
clear and each case carefully 
evaluated.” 


Coie, F.: Water accumulation as a 
hazard of rebreathing in anesthesia. 
J.A.M.A,. 151:910-913 (March 14) 1953. 

“In the closed system of ad- 
ministering anesthesia, the patient 
is required to breathe into the 
machine and to inhale, unless 
modifications of the gaseous mix- 
ture are brought about, what he 
has previously exhaled, During 
respiration, the air is changed in 
three ways that might prompt one 
to modify the mixture before re- 
breathing: the oxygen content is 
reduced, the carbon dioxide con- 
centration is elevated, and the 
amount of water is increased. 
There is no difference in the abso- 
lute amounts of nitrogen or argon 
inhaled and exhaled. A fourth and 
entirely physical change is the 
increase in the temperature of the 
air, resulting from air being drawn 
into the lungs and from gas, par- 
ticularly carbon dioxide, being re- 
moved from the blood. Gases are 
exhaled at approximately body 
temperature. In order to counter- 
act the first two changes, oxygen 
is added to maintain a constant 
level and contact with soda lime 
is employed to remove the excess 
of carbon dioxide, so that the ex- 
haled air is no longer considered 
vitiated or noxious and is gener- 
ally felt to be suitable for re- 
breathing. At the same_ time, 
anesthetic substances are added. 


Since no provision has been made. 


for the large increase in water 
content, the patient is made to 
breathe a mixture that is soon 
saturated with water vapor... . 
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“There is no compensation by 
the patient or by the anesthesia 
apparatus for this hazard of water 
retention, water accumulation, 
and heat retention. On the con- 
trary, a classic vicious circle may 
exist... . The presence of an ex- 
cess of water may dilute the oxy- 
gen and produce anoxia, dilute the 
anesthetic gas and preclude proper 
anesthesia, cause respiratory ob- 
struction, produce pulmonary ede- 
ma or atelectasis, interfere with 
water loss from the body, and 
curtail proper heat loss and cause 
a rise in body temperature... . 

“It is suggested that attempts 
be made to draw off the liquid 
water always present in the 
breathing tubes and bag on the 
anesthesia machine, and that ef- 
forts be made to remove water 
vapor from gaseous mixture in 
the machine./For the latter pur- 
pose, the use/of various dehydrat- 
ing chemicals is advised, 1.e., an- 
hydrous salts as copper sulfate, 
solid carbon dioxide, concentrated 
sulfuric acid, calcium chloride, 
and silica gel. Some of these are 
obviously unfit for use, but cal- 
cium chloride and silica gel ap- 
pear to be suitable substances. 
The drying agent should be ex- 
posed to the gases in the same 
manner as soda lime is for the ab- 
sorption of carbon dioxide. While 
these attempts are now being 
made, other measures may also be 
advisable. They include cooling 
the apparatus to reduce the water 
vapor content of the atmosphere 
and to permit proper heat loss 
from the body, a search for an 
agent or method that will absorb 
carbon dioxide without the libera- 
tion of heat and the formation of 
water, and a reevaluation of the 
carbon dioxide absorption method 
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of giving anesthesia in which the 
patient is made to breathe for 
hours a water-soaked atmosphere 
at a temperature as high as 107.6 


Korrter, A.: Allergic skin reaction to 
procaine amide hydrochloride. Report 
of a case. J.A.M.A. 152:28 (May 2) 
1953. 

“Procaine amide (Pronestyl) 
hydrochloride has been used effec- 
tively in the treatment of cardiac 
arrhythmias of ventricular origin. 
... Until recently procaine amide 
hydrochloride was considered to 
be a drug free of serious side- 
reactions. .. . Recently, however, 
severe and even fatal side-reac- 
tions have been noted to occur 
with the use of procaine amide 
hydrochloride. Among the un- 
toward reactions published were 
agranulocytosis, fatal ventricular 
fibrillation, ventricular accelera- 
tion, fever, and allergy to procaine 
amide. 

“A 57-year-old white male phys- 
ician was seen at my office on 
July 23, 1950, complaining of 
cardiac irregularity, a tugging 
sensation in the throat and epigas- 
trium, together with mild dyspnea 
of several days’ duration. ... Pro- 
caine amide hydrochloride, 50 mg., 
was administered orally. Within 
20 minutes the pulse became regu- 
lar and remained so for about two 
hours, after which time the car- 
diac irregularity (ventricular ex- 


-phorine: 


trasystoles) recurred, but less fre- 
quently. During this interim there 
occurred itching, burning of the 
palms of both hands and soles of 
both feet, together with angioneu- 
rotic edema. The itching became 
intolerable and within 30 minutes 
following the administration of 
procaine amide hydrochloride 
giant urticarial wheals also oc- 
curred over the skin of the back. 
Chlorcyclizine (perazil) hydro- 
chloride, 100 mg., was adminis- 
tered in one dose orally, and The- 
Ointment was ap- 
plied locally to the involved areas 
of the skin. Total amelioration of 
the allergic symptoms occurred 
within one hour. Normal cardiac 
rhythm returned in one week. No 
fever occurred; eosinophil count 
was refused by the patient.” 


BornstEIn, M.; Yorsurc, L., anp JoHN- 
ston, B.: N-allylnormorphine in treat- 
ment of methorphinan (dromoran) hy- 
drobromide poisoning. J.A.M.A. 151: 
908-910 (March 14) 1953. 

“Two cases of methorphinan 
(dromoran) hydrobromide poison- 
ing are reported, both of which 
dramatically demonstrated that 
N-allylnormorphine (‘nalline’) is 
a potent and rapidly acting anti- 
dote to the toxic effects of methor- 
phinan hydrobromide. The spe- 
cific action of N-allylnormorphine 
suggests its use in the elimination 
of the narcotic element in com- 
plicated medical problems of res- 
piratory difficulty.” 
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DEPENDABILITY that merits 
trust... 


S.S.WHITE 
Easy Operating 


Gas Cylinder 
VALVES 


For more than a century, 
S.S.White has devoted its ef- 
forts to the development of new 
and improved equipment for the 
medical and dental profession. 
S.S.White Easy Operating Gas 
Cylinder Valves are one of the 
latest of these developments. 
Their many exclusive design and 
construction features are the re- 
sult of years of research and ex- 
perimentation to develop a valve 
to meet the most discriminating 
requirements of anesthetic, 
therapeutic and resuscitating 
service. 

Ask your medical gas supplier to 
equip your cylinders with these 
outstanding valves. For further 
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oxygen therapy. Flush type valves for Write for Bulletin 5012 gaa. 
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OperATING Room Tecunic. St. Mary’s 
Hospital, Rochester, Minnesota. Ed. 4. 
Cloth. 345 pages, 219 illustrations. Phila- 
delphia: W. B. Saunders Co., 1952. 

This fourth edition of a well- 
known text has been rewritten to 
include the many recent advances in 
technic. Primarily designed for use 
by nurses and assistants, anesthetists 
will find much useful information in 
this book. A study of the technics 
and of the many illustrations will 
give a better understanding of: the 
problems of the operating team and 
thus increase the anesthetist’s value 
as a member of that team. 


ErFEcTIVE INHALATION THERAPY. By 
Edwin Rayner Levine, M.D., Chairman of 
the Committee on Physiologic Therapy, 
American College of Chest Physicians; 
formerly Director of the Chest Service, 
Michael Reese Hospital, Chicago; Alvan 
L. Barach, M.D., Clinical Professor of 
Medicine, College of Physicians and Sur- 
geons, Columbia University; Associate 
Attending, Presbyterian Hospital, New 
York; J. Winthrop Peabody, M.D., Pro- 
fessor of Diseases of the Respiratory Sys- 
tem, Georgetown University Medical 
School, Washington, D. C., and Maurice 
S. Segal, M.D., Clinical Professor of Med- 
icine, Tufts College Medical School, Bos- 
ton; Director of the Department of Inhala- 
tion Therapy, Boston City Hospital. Cloth, 
157 pages, illustrated. Chicago: National 
Cylinder Gas Co., 1953. $4.50. 

This book is a compilation of 
many of the conditions in which the 
pressure of oxygen in the tissues of 
the body are diminished. Each of 
the conditions is the subject of a 
brief chapter with colored drawings 
to help describe the physiologic 
basis for the problem, and the re- 


sult of treatment with therapeutic 


The text is simply stated. 
The book is designed to increase the 
understanding of inhalation therapy 
by physicians, nurses and techni- 
cians. Five chapters are devoted to 


gases. 


apparatus and technics. Here the 
principles are well defined. A glos- 
sary concludes the text. There is no 
bibliography or index. 

PROBLEMS IN SOLUTION AND Dosace. By 
Stella Goostray, B.S., M.Ed., R.N., Direc- 
tor Emeritus, The Children’s Hospital 
School of Nursing; Boston, Mass. Ed. 2. 
266 pages. New York: The Macmillan 
Co., 1952. $3.00. 

Problems of arithmetic as it ap- 
plies to nursing are presented in this 
book. Space is provided for work- 
ing the problems and pages are per- 
forated for ease of removal. This 
book could be useful in teaching stu- 
dent anesthetists by assigning les- 
sons for self study. 


Hypnosis tN Mopern Mepicine. By 
Jerome M. Schneck, M.D., Clinical Asso- 
ciate in Psychiatry, College of Medicine, 
State University of New York; Psychi- 
atric Consultant, Westchester County De- 
partment of Health (N.Y.) ; Founder and 
President, The Society for Clinical and 
Experimental Hypnosis. Cloth, 323 pages. 
Springfield, Ill.; Charles C Thomas, Pub- 
Jisher, 1953. $7.50. 

Although this book has the name 
of one author, it is a collection of the 
writings of eleven. Each phase of 
medicine in which hypnosis has been 
used to a considerable extent has 
been presented by specialists with 
experience in hypnosis investiga- 
tions. A chapter on the history of 
hypnosis in medicine precedes chap- 


(Continued on page 296) 
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Primum non nocere—FIRST OF ALL, NOT TO DO HARM 


Effective Restoration 
of Circulating Blood Volume 


without danger of serum hepatitis 


Injection AV oO x Dextran 


PLASMA VOLUME EXPANDER 


PLAVOLEX represents a marked therapeutic advance 


in the management of shock states... 


hemorrhage 
associated with 
trauma 
or 
occurring during surgery 
PLAVOLEX elicits its maximal in- | PLAVOLEX is immediately effective 


crease in blood volume withinanhour. —_and ordinarily should be given be- 
This volume is gradually reduced over _ fore blood is administered. However, 
the following 12 hours. In patients administration of whole blood may 


with 20 to 35% blood volume deficit, be necessary to overcome the severe 


it is the only replacement fluid re- anemia resulting from loss of blood. 
quired. In patients whose blood vol- SUPPLIED as a 6% solution of dextran in 
normal saline; bottles of 500 cc. (one i 


ume deficit is more than 35%, —six bottles to a carton. | 


| 


® 1. DeBakey, M.E., and others: Treatment of wound shock, in Symposium on Shock, Washington 
PHILADELPHIA 2, PA. D.C., Army Medical Service Graduate School, May, 1951 
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Classified Advertisements 


NURSE ANESTHETIST: To in- 
crease present staff of 10 nurse anes- 
thetists. A.A.N.A. membership or eligi- 
bility for membership required. Start- 
ing salary $375 per month with yearly 
increase, plus full maintenance or cash 
allowance for maintenance, as desired. 
Private room with bath and telephone 
in new women’s residence. Social Se- 
curity and private pension plan. Excel- 
lent working conditions; surgical and 
delivery suites air conditioned. 44 hour 
week. Apply: Marshall Kerry, M.D., 
Chief Anesthesia, The Reading Hospi- 
tal, Reading, Pa. 


NURSE ANESTHETIST: 350 bed 
approved general hospital twenty min- 
utes from New York City. Salary from 
$260 to $320 per month with full main- 
tenance. Forty hour week; special 
bonus for call. duty; average one night 
per week call. Four weeks’ vacation 
plus seven paid holidays. Department 
headed by anesthesiologist. Write: 
Box M-12, Journal A.A.N.A., 116 S. 
Michigan Ave., Chicago 3, IIl. 


WANTED: Nurse anesthetists for 500 
bed University teaching hospital; start- 
ing salary $383 per month. Stated 
increases; vacation and holiday leave; 
cumulative sick leave. Apply: Anes- 
thesiologist in Charge, University of 
Virginia Hospital, Charlottesville, Va. 


NURSE ANESTHETIST: Immed- 
iate openings. Write for complete in- 
formation: Head Nurse Anesthetist, 
Sinai Hospital, 6767 W. Outer Drive, 
Detroit 35, Mich. 


NURSE ANESTHETIST: 130 bed 
general hospital in historic Coopers- 
town. Hospital affliated with Columbia 
University. Anesthesiologist in charge. 
No obstetrics or neurosurgery. Salary 
$350 per month with partial mainten- 
ance, 4 weeks’ vacation, hospitalization 
insurance, sick leave. Apply: Anes- 
thesiologist, Mary Imogene Bassett 
Hospital, Cooperstown, 


WANTED: One registered nurse anes- 
thetist for 114 bed hospital, Marietta, 
Georgia. Write or call Kennestone Hos- 
pital, Marietta, Ga. 


NURSE ANESTHETISTS 


Southern Openings 


Attractive Salaries 


MEDICAL 
PLACEMENT SERVICE 
15 Peachtree Place, N.W. 

Atlanta, Georgia 


MOVING TO PHILADELPHIA? 
Suburban general hospital, 130 beds, 
needs a nurse anesthetist in addition to 
present staff. No night OB calls. 
Write: Administrator, Chestnut Hill 
Hospital, 8835 Germantown Ave., Phil- 
adelphia 18, Pa. 


NURSE ANESTHETIST WANTED 
to work in anesthesia department, gen- 
eral hospital with 155 beds. Good work- 
ing conditions; four nurse anesthetists 
on staff at present time. Salary $400 
base, plus overtime. Contact: Miss Ora 
Hartley, Head Anesthetist, or the Per- 
sonnel Office at Beyer Memorial Hos- 
pital, Ypsilanti, Mich. 


WANTED: Two nurse anesthetists 
for 240 bed hospital. Salary open. 
Partial maintenance provided. Apply: 
Administrator, Charleston General 
Hospital, Charleston, W. Va. 


ANESTHETIST: Modern 100 bed 
hospital; to increase present staff of 


‘two. Excellent salary and working 


conditions; maintenance; liberal vaca- 
tion and sick leave; Social Security. 
Located in beautiful Southwest Vir- 
ginia. Apply: Administrator, Pulaski 
Hospital, Pulaski, Va. 


NURSE ANESTHETISTS (TWO): 
A.A.N.A. members. 300 bed hospital; 
medical director in charge of depart- 
ment; hospital located in city of 150,000 
people. Mercy Hospital, 2000 East Fifth 
Street, Charlotte 4, N. C. 
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NURSE ANESTHETIST wanted for 
65 bed hospital; well equipped; 155 
miles north of Milwaukee; lovely vaca- 
tion land; cooperative medical staff and 
personnel. $450 a month starting salary 
with partial maintenance, Blue Cross 
hospital insurance and Social Security. 
Write: Shawano Municipal Hospital, 
Shawano, Wis. 


NURSE ANESTHETIST position 
available in 435 bed hospital. $400 start- 
ing salary; three weeks’ vacation with 
pay; forty hour week; no Sundays on 
call. Write: Seymour Brown, M.D., Di- 
rector, Department of Anesthesiology, 
St. John’s Hospital, St. Louis 10, Mo. 


WANTED: Office anesthetist to give 
intravenous anesthesia for oral surgery. 
Dr. Leon Schwartz, 608 Tampa St., 
Tampa 2, Fla. 


ANESTHETISTS: A.A.N.A. mem- 
bers. 250 bed general hospital; salary 
open; automatic increases; laundry pro- 
vided; forty hour week; no obstetrics; 
liberal vacation and personnel policy; 
Social Security. Sutter Hospital, Sacra- 
mento, Calif. 

WANTED —ANESTHETISTS. 450 
bed teaching hospital. Department di- 
rected by medical anesthesiologist. 
Southern city with cultural advantages. 
$400 per month with full maintenance; 
‘periodic increases in salary; liberal va- 
cation and sick leave; hospitalization 
_ and pension plan benefits. Apply: C. A. 
) Robb, Superintendent, Roper Hospital, 
’ Charleston, S. C. 


NURSE ANESTHETIST—Come to 

West Texas! Ideal working conditions. 
| Modern 40 bed hospital. For further 
information write or call: John B. Mar- 
tin, Administrator, Haskell County 
Hospital, Haskell, Tex. 


WANTED: Nurse anesthetist. Start- 
ing salary $300 plus complete mainte- 
nance and $10 each night on call. On 
call duty four to six nights monthly. 
Eight nurse anesthetists on staff. Three 
weeks’ vacation and twelve sick leave 
days per year. Automatic annual pay 
increase and bonus. Apply: Mrs. F. 
Stowe Burwell, Charlotte Memorial 
Hospital, Charlotte, N. C. 

NURSE ANESTHETIST FOR 65 
bed hospital. No obstetrics. Good living 
and working conditions. Salary open. 
The Marion Sims Memorial Hospital, 
Lancaster, S. C. 
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NURSE 
ANESTHETISTS 


are wanted immediately for 
a completely modern, 109- 
bed general hospital in the 
Pacific Northwest. 


The hospital, A.C.S. ap- 
proved, is operated by Gen- 
eral Electric Company in 
Richland, Washington. One 
full-time nurse anesthetist 
already on duty. 


Salary is good, and liberal 
employee benefits include 
paid vacations and holidays, 
low-cost health and life in- 
surance, pension plan, sug- 
gestion award system, plus 
many others. 


Climate is sunny and health-> 
ful in Richland, a pleasant, 
modern community of 28,500 
people. 


Apply by collect wire or air 
mail letter to 


ADMINISTRATOR, 
KADLEC HOSPITAL 


Richland, Washington 


NURSE ANESTHETISTS needed at 
Latter Day Saints Hospital, Salt Lake 
City. $375.00; 44 hour week on ro- 
tating basis. Excellent additional ear- 
nings on overtime in lieu of call. Con- 
tact: Ellenor Penrose, Salt Lake 9-8741 
collect. 


WANTED: Nurse anesthetist; 220 bed 
modern central Pennsylvania hospital; 
salary open. Contact: Administrator, 
Lewistown Hospital, Lewistown, Pa. 
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NURSE ANESTHETIST 
75 Bed General Hospital 


Surgery Anesthesia Only 
9 Cases Maximum Daily Schedule 
7 2 Anesthetists 
No Saturday Schedule 
* 
$400 Month 
Apartment Allowance of $80 
Month or 
Nurses’ Home Accommodations 
Telephone Provided 
Uniforms Laundered 
Liberal Vacation and 
Anesthesia Educational Policies 


Pleasant community, where the Susque- 
hanna River flows into Chesapeake Bay. 
Quite convenient to Washington, Balti- 
more, Philadelphia, New York and 
nearby seashore resorts. 


Harford Memorial Hospital 
Havre de Grace, Maryland 


NURSE ANESTHETIST: 145 bed 
general hospital in S.W. Pennsylvania. 
Two anesthetists now employed. Hos- 
pital expanding. Excellent working con- 
ditions. Salary $400 and comfortable 
living accommodations. Apply: Admin- 
istrator, Greene County Memorial Hos- 
pital, Waynesburg, Pa. 


NURSE ANESTHETIST, OBSTET- 
RICAL: 373 bed general hospital; ex- 
pansion to 573 completed within year. 
A.C.S., A.M.A., and A.H.A. approved. 
New facilities; pleasant working condi- 
tions; forty hour week; over 3,000 de- 
liveries in 1952. Minimum salary $335 
monthly or higher depending on qualifi- 
cations. For further detail apply: R. H. 
Harter, Personnel Director, Aultman 
Hospital, Canton, Ohio. 


REGISTERED NURSE ANESTHE- 
TIST: Modern, suburban, 230 bed hos- 
pital. 30 minutes from Philadelphia, Pa. 
Department directed by medical anes- 
thesiologist. $365 per month plus laun- 
dry. May live in, very reasonable, or 
out. Surgery schedule usually completed 
by noon. On call five weekdays, one 
week end per month and have each fol- 
lowing day off. Week ends off: two at 
Friday, one Saturday noon. Month va- 
cation. Wilmington General Hospital, 
Wilmington, Del. 


NURSE ANESTHETIST: St. Paul, 
Minnesota. Conveniently located 400 
bed hospital; pleasant working condi- 
tions; new, well-equipped operating 
room suite; good personnel policies; 
staff of two anesthesiologists and seven 
anesthetists. Salary open. Charles T. 
Miller Hospital, 125 W. College, St. 
Paul 2, Minn. 


POSITION OPEN: Nurse anesthetist. 
50 bed general hospital; active surgical 
staff; community of 5,000; adequate 
time off with relief; liberal personnel 
policies; starting salary $400 per 
month with complete maintenance. Di- 
rect inquiry to: Robert C. Haskins, 
Administrator, Stoughton Hospital, 
Stoughton, Wis. 


ANESTHETISTS WANTED: Busy 
suburban hospital near Chicago. New 
nurses’ residence. (Apartments avail- 
able for married anesthetists.) Starting 
salary $330 per month and complete 
maintenance which is equivalent to 
$450. After sixty days $345 per month. 
Vacation, sick leave, Blue Cross insur- 
ance and free life insurance. MacNeal 
Memorial Hospital, Berwyn, Illinois. 


NURSE ANESTHETISTS wanted 
immediately. 160 bed hospital; salary 
$400.00 per month, with or without 
maintenance. Maryview Hospital, 
Portsmouth, Va. 


‘POSITIONS OPEN for two nurse 
anesthetists. 40 hour week including 
call time. No Sundays or holidays. 
One month vacation. Salary $475. Ap- 
ply Edith Helen Holmes, Norwegian- 
American Hospital, 1044 North Fran- 
cisco, Chicago 22, IIl. 


NURSE ANESTHETIST: 250-bed 
eneral hospital. Salary $375.00 to 
25.00. Full maintenance, vacation, 

sick leave, etc. The Ohio Valley Hos- 


‘pital, Steubenville, Ohio. 
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RPRURSE 

SurcERY ANESTHESIA ONLY 

In 200 Bep GENERAL 

Goop STARTING SALARY 

PERSONNEL 

Po.uicies INCLUDING Four WEEKS’ 

Paiw VACATION 
Write: DIRECTOR, MEMORIAL 
HOSPITAL, ELMHURST, ILL. 


ANESTHETIST: St. Luke’s Hospital, 


Saint Paul, Minnesota. $350 per month. 
An anesthesiologist is in charge and 
we will have four anesthetists. We will 
be glad to hear from interested anesthe- 
tists. Thank you. Personnel Director, 
St. Luke’s Hospital, St. Paul, Minn. 


WANTED: Nurse anesthetist, salary 
open. Contact personnel officer, Evan- 
gelical Hospital, Chicago, III. 


TWO NURSE ANESTHETISTS to 
expand our anesthesia department in 
the new addition which includes new 
surgical and obstetrical departments. 
We will have 375 beds with the new 
addition. Pleasant working and living 
conditions. Liberal personnel policies. 
Salary open. Write to the Assistant 
Administrator, Madison General Hos- 
pital, Madison, Wis. 


WANTED: Registered nurse anesthe- 
tist for oral surgery office. 40 hour 
week 8:30 to 5:00, salary open. Write 
Dr. Leonard Z. Lyon, 3875 Wilshire 
Blvd., Los Angeles 5, Calif. 


NURSE ANESTHETISTS for gen- 
eral non-profit 316 bed hospital. Salary 
open. Complete maintenance. Excel- 
lent personnel policies, including vaca- 
tion, sick leave, and hospitalization 
insurance. Eastern Virginia. Write 
Director of Anesthesia, Norfolk Gen- 
eral Hospital, Norfolk, Va. 


NURSE ANESTHETIST, female: 
225 bed hospital, resort city in southern 
Connecticut. Liberal salary and many 
benefits. Apply: Personnel Office, Law- 
rence and Memorial Associated Hos- 
pitals, New London, Conn. 


NURSE ANESTHETIST: For 26 
bed general hospital; A.C.S. approved; 
located in city of 23,000; meals and 
uniform laundry furnished; sick leave; 
paid vacation after first year; salary 
minimum $400. Apply: Superintendent, 
A.C.H. Hospital, Shawnee, Okla. 
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WANTED: Nurse anesthetist. Seven- 
ty-five bed hospital. Salary $300. Con- 
tact Sr. M. Evangelista, Superintendent 
Ketchikan General Hospital, Ketch- 


ikan, Alaska. 


NURSE ANESTHETIST: 48 bed 
municipal hospital near Cleveland, Ohio, 
Good working conditions; maintenance 
if desired; State pension plan available. 
Apply: Miss Eleanore Cline, Superin- 
tendent, Bedford Municipal Hospital, 
Bedford, Ohio. 


NURSE ANESTHETIST: Strictly 
surgical. Immediate vacancy for male 
or female in 70 bed modern, fully ap- 
proved hospital; college community. 
Forty hour week, Social Security, paid 
vacation, sick leave and holidays. Sal- 
ary $400 to $500 per month plus full 
maintenance; starting salary depending 
on qualifications and experience. For 
further particulars write: Superintend- 
ent, Central Michigan Community 
Hospital, Mt. Pleasant, Mich. 


OPENING for qualified Nurse Anes- 
thetist in 65 bed hospital to work under 
Board Surgeon, salary open, excellent 
working conditions. Contact: R. 
Jamison, M.D. Alleghany Memorial 
Hospital, Covington, Va. 


(Continued from page 291) 


ters on the use of hypnosis in inter- 
nal medicine, surgery, anesthesiol- 
ogy, dermatology, obstetrics and 
gynecology, psychiatry, and dentist- 
ry. The physiologic aspects of hyp- 
nosis and an introduction to hypno- 
sis conclude the text. Each of these 
subjects is presented in an interest- 
ing manner but of particular interest 
to anesthetists may be the chapters 
on surgery and anesthesia. Each 
chapter is followed by a list of ref- 
erences, some of which are under- 
standably duplicates. Indexed. 
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CABINET MODEL 460 SERIES 


The Model 460 Series is mounted in a beautiful four drawer Stainless 
Steel Cabinet, with large ball bearing casters. Embodying IN DIVID- 
UALLY CALIBRATED FLOWMETERS, as well as Tank Pres- 
sure Gauges, Reducing Regulators, Yoke Shut-Offs, Lung Pressure 
Gauge, Built-in Aspirator, as well as an efficient CO, Absorber and 
Ether Vaporizer. 


Price of Three Gas Unit as shown $735.00 FOB Chicago, IIl. 


COMPLETE STOCK OF ENDOTRACHEAL ACCESSORIES 
PORTEX TUBES INFLATABLE CUFFS 


Chicago Anesthetic Equipment Company 


1662 WEST OGDEN AVENUE CHICAGO 12, ILLINOIS 


Write for complete information and name of your authorized dealer 
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S. White Dental Mig. Co. 290 


pressure .. 
for promhylanis, 50 to 100 ma. 
intramuscularly. 


Ampules I.cc. (50 mg.), boxes of 6 and 100 ampules 
2 cc. (100 mg.), boxes of 5 and 50 ampules 


Vials l0cc. 5% Sterile Solution (50 mg. per cc.) 


Oenethy! (methylaminoheptane) Trade Mark Bilhuber. Literature available on request. 


Bilhuber-Knoll Corp. Orange, N. J 


hydrochloride 
For inlravencus injection, 
50 mg. in divided doses, dur- 
LEE | 
SE 


J. Am. A. Nurse Anesthetists 


Journal 


American Association of 


Nurse Anesthetists 
Volume XXI 1953 
Index of Subjects and Authors 


A 


Aberg, Harriet L.: Anesthetist’s responsi- 
bility (opinion review), 2 ff. 

Acid-base balance (abstracts), 198, 199 . 

Adrenal gland, physiology of, 277 ff. 

Alpert, Seymour: Blood pressure during 
anesthesia, 13 ff. 

American Association of Nurse Anesthetists: 
Inactive membership status in (opinion 
review), 66 ff.; nominees, 1953-54, 207 
ff.; objectives (editorial) 231; program, 
20th annual convention, 213 ff. 

Anesthesia: balanced, 177 ff.; control of 
depth during, 78 ff.; controversial ques- 
tions (a forum), 172 ff.; disaster, 83 ff.; 
hypotensive (abstracts), 197, 287; meta- 
bolic effects (abstract), 198; for ortho- 
pedic surgery, 163 ff.; problems of intra- 
pleural surgery, 22 ff.; rebreathing in 
(abstract), 288; signs of, 78 ff. 

Anesthetics: physically mediated actions of, 
74 ff.; spinal, sterilization of, 193 

Anesthetists: responsibility of (opinion 
review), 2 ff.; salary demands of (editor- 
ial), 73; willingness to serve (editor- 
lal), 7 

Anoxia, cerebral damage from, 97 ff. 

Armboard, reversible, 117 ff. 

Atomic attack, anesthesia following, 83 ff. 

Atropine, 183 ff. 


B 


Babies, premature, anesthesia for, 238 ff. 
Beach, Robin: Electrostatic explosion con- 
trols in hospital operating rooms, 143ff. 


Beddow, Anne E.: Anesthesia for the crip- 
pled child, 259 ff.; Inactive membership 
status (opinion review), 66 ff. 

Benefiel, J. Pauline: An inexpensive re- 
versible double armboard for operations 
in the lateral position, 117 ff.; Comments 
on the use of the Chandler horseshoe 
for operations in the prone position, 192 


Bitz fastener, 117 
Blood pressure: during anesthesia, 13 ff.; 
during gynecologic surgery, 157 ff. 


Book notices: American Pocket Medical 
Dictionary, 128; Analgesia and Anesthe- 
sia in Obstetrics, 128; Anatomy of the 
Nervous System, its Development and 
Function, 205; Cardiology for Nurses, 
54; Effective Inhalation Therapy, 291; 
History of Anesthesia, 203; Hypnosis 
in Modern Medicine, 291 ff.; Local An- 
algesia: Abdominal Surgery, 205; Nu- 
trition and Diet Therapy in Relation to 
Nursing, 206; Operating Room Technic, 
291; Opiate Addiction, 128; Pharma- 
cology of Anesthetic Drugs, 203; Prin- 
ciples, Problems, and Practices of An- 
esthesia for Thoracic Surgery, 54; Prob- 
lems in Solution -and Dosage, 291; Psy- 
chology, the Nurse and the Patient, 54; 
Side Effects of Drugs 206; Simplified 
Arithmetic for Nurses, 206; Society and 
the Nursing Profession, 128; Sociology 
Applied to Nursing, 128; Teaching 
Methods in Public Health Nursing, 54; 
Tired Feet, 130; Use of Drugs, 205 

Brain: damage after hypotension (ab- 
stract), 287; effect of anoxia, 97 ff. 


Brighton, George R.: Controversial ques- 
tions in anesthesia (a forum), 172 ff. 
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Bugbee, George: New experiences - old 
friendships (editorial), 141 


C 


‘Cann, John E.: Endocrine physiology in 
relation to anesthesia, 275 ff. 

Carbon dioxide, 17 ff. 

Cephalgia (abstract), 46 


Cesarean section, anesthesia for (abstracts), 
48 


Chandler horseshoe, 192 

Children: crippled, anesthesia for, 259 ff.; 
rectal pentothal anesthesia for, 44 

Complications during anesthesia, 8 ff. 

Controlled respiration, 172 ff. 

Costello, Mary A.: Reduction of morbidity 
and mortality in obstetric anesthesia 
(a forum), 102 ff. 

Costley, Christine: Unusual complication 
from use of a nasal airway: a case 
report, 281 

Cough, diagnostic value (abstract), 199 


E 


Electrocardiographic studies during intu- 
bation (abstract), 197 

Ether, effect during intrathoracic surgery 
(abstract), 199 

Explosion: controls, 143 ff.; hazards, re- 
sponsibility for, 2 ff. 


Fischer, Carl W.: Carbon dioxide, 17 ff. 
Forshee, Nelda Biggins: Problems of the 
anesthetist in intrapleural surgery, 22 ff. 


G 


Garceau, George J.: Anesthesia for ortho- 
pedic surgery, 163 ff. 

Gardner, Buckman: Anesthesia for ortho- 
pedic surgery, 163 ff. 

Gittelson, Lloyd: Disaster anesthesia, 83 ff. 


Groeschel, August: Reduction of morbidity 


and mortality in obstetric anesthesia 
(a forum), 102 ff. 

Gynecology, blood pressure during surgery 
in, 157 ff. 
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H 


Haas, Minnie V.: Inactive membership 
(opinion review), 68 ff. 

Hamelburg, William: Control of depth 
during combined anesthesia, 78 ff. 

Head strap fastener, 117 

Hexyclaine hydrochloride effect on electro- 
cardiograph (abstract), 197 

Hingson, Robert A.: Unusual complication 
from use of a nasal airway: a case 
report, 281 

Hodgkinson, C. Paul: The influence of 
body posture upon arterial and venous 
blood pressure in gynecologic surgery, 
157 ff. 

Holaday, Duncan A.: Controversial ques- 
tions in anesthesia (a forum), 172 ff. 

Hughes, Edward C.: Conduction anesthesia 
and obstetrics, 28 ff. 

Hypotension: induced (abstract), 197; 
brain damage after (abstract), 287 ff. 


I 


Infusion carrier for stretchers, 280 ff. 


J 


Jacoby, Jay: Control of depth during 
combined anesthesia, 78 ff. 


K 


King, Madeleine: Inactive 
status (opinion review), 68 

Knitting needle stylet, 192 ff. 

Kraft, Adolph: Radioactive isotopes in 
medicine, 91 ff. 

Krewson, Josephine E.: Infusion carrier for 
stretchers, 280 ff. 

Krumperman, L. W.: Controversial ques- 
tions in anesthesia (a forum), 172 ff. 


membership 


L 


Lank, Betty E.: Anesthesia for premature 
babies, 238 ff. 


Laryngospasm, 180 ff. 
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Legislation: absence of bed rails and pa- 
tient’s fall from bed, held insufficient 
proof of negligence, 283; anesthetic ex- 
plosion killing patient not proved to be 
fault of hospital, 122; anesthetist and 
oral surgeon not liable for patient’s 
tooth lodging in lung, 284; blood donor 
recovers for injury after having blood 
taken, 195 ff.; county hospital in Cali- 
fornia held immune from claims of neg- 
ligence, 122; employer liable for neg- 
ligence in blood test, 120 ff.; hospital 
held liable for injuries to patient dur- 
ing electro-shock therapy, 195; hospi- 
tal liable for injury to patient, 45; 
hospital liable for suicide of patient. 
45; hospital not liable for negligence 
of professional staff without sufficient 
evidence, 201; hospital responsible for 
negligence of resident physician, 56; 
hypodermic injection by nurse held to be 
act of medical care, 130; mental suffer- 
ing by baby mixup is no basis for dam- 
ages, 195; question of liability of hos- 
pital or physician for negligence of 
operating room nurse held for jury to 
determine, 283 ff.; scarring from ‘heat 
treatment not necessarily negligence, 195; 
surgeon deemed responsible for nurse 
anesthetist, 122 


M 


Makel, Harry P.: Pulmonary physiology: 
its significance in anesthesia for thoracic 
surgery, 269 ff. 

Methorphinan hydrobromide, 
(abstract), 289 

Muscle relaxants, 188 ff., 233 ff. 


poisoning 


N 


Nalline-dromoran antidote (abstracts), 289 

Nash, Joe B.: Anesthetic agents with 
physically mediated actions, 74 ff. 

Nelson, John T.; Disaster anesthesia, 83 ff. 


O 


Obstetrics: anoxia during, 97 ff.; con- 
duction anesthesia for, 28 ff.; morbidity 
and mortality (a forum) 102 ff.; -tri- 
chlorethylene for, 38, 42 ff. 
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O’Carroll, Mary A.: Controversial ques- 
tions in anesthesia (a forum), 172 ff. 
O’Kelley, Gertrude: Rectal pentothal 
sodium for children, 44 

Operating Rooms, electrostatic explosion 
controls, 143 ff. 

Orthopedic surgery, anesthesia for, 163 ff. 


Paxson, Newlin F.: Reduction of morbidity 
and mortality in obstetric anesthesia 
(a forum), 102 ff. 

Pentothal, rectal administration of, 44 
Physiology: cardiovascular, 252 ff.; en- 
docrine, 275 ff.; pulmonary, 269 ff. 

Pituitary gland physiology, 275 

Poe, Mary Frances: Common complica- 
tions during anesthesia, 8 ff. 

Posture, effect on blood pressure, 157 ff. 
Powell, Helen Lamb: Controversial ques- 
tions in anesthesia (a forum), 172 ff. 
Powers, Margherita: Controversial ques- 
tions in anesthesia (a forum), 172 ff. 
Pride, Forrest L.: A stylet for intratracheal 

tubes, 192 ff. 

Prince, Susan C.: Role of the nurse in the 
recovery room (opinion review), 229 ff.; 
Trichlorethylene in obstetric anesthesia 
and analgesia, 42 ff. : 

Procaine Amide Hydrochloride: allergy to 
(abstracts), 126, 289; fatality follow- 
ing (abstract) 124; fever due to (ab- 
stract), 124; therapy (abstract), 124 


R 

Radioactive isotopes in medicine, 91. ff. 

Rebreathing, hazard of (abstract), 288 ff. 

Recovery Room, role of nurse in (opinion 
review), 229 ff. 

Rood, Robert C.: The influence of body 
posture upon arterial and venous blood 
pressure in gynecologic surgery, 157 ff. 

Rumble, Lester: Trichlorethylene, 36 ff. 


S 


Sadove, Max S.: Disaster anesthesia, 83 ff. 
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Satterfield, Ruth: Fastener for head-re- 
taining strap, 417 

Schram, Opal M.: Controversial questions 
in anesthesia (a forum), 172 ff. 

Scullen, Victoria: Reduction of morbidity 
and mortality in obstetric anesthesia 
(a forum), 102 ff. 

Seraphia, Sister: Trichlorethylene, 167 ff. 

Shupp, Miriam G.: Controversial questions 
in anesthesia (a forum), 172 ff. 

Smith, Clement A.: Cerebral damage from 
anoxia during childbirth, 97 ff; Reduc- 
tion of morbidity and mortality in 
obstetric anesthesia (a forum), 102 ff. 

Franklin F.: Reduction of mor- 

idity and mortality in obstetric anes- 
thesia (a forum), 102 ff. 

Spinal anesthesia, minimal (abstract), 48 

Stearns, Hugh: A stylet for intratracheal 
tubes, 192 ff. 

Stone, Hrant H.: Controversial questions 
in anesthesia (a forum), 172 ff. 

Stylet for intratracheal tubes, 192 ff. 

Sullivan, Margaret F.; Controversial ques- 
tions in anesthesia (a forum), 172 ff. 


Tarrow, Arthur B.: Recent cardiovascular 
researches in relation to anesthesia, 
252 ff. 

Thyroid gland physiology, 275 ff. 

Trichlorethylene: 36 ff., 167 ff.; in ob- 
stetrics, 42 ff. 


Virtue, Robert W.: Pharmaco-physiologi- 
cal effects of muscle relaxants and their 
antagonists, 233 ff. 


Waterhouse, Marian: Sterilization of drugs 
for spinal anesthesia, 193 

Wolf, William: Radioactive isotopes in 
medicine, 91 ff. 

Wyant, Gordon M.: Disaster anesthesia, 
83 ff. 
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The Journal 


OF THE 


AMERICAN ASSOCIATION 
OF N@eet ANESTHETIST S 


( SONTERpaseONS to the JouRNAL should be 

typewritten, double-spaced, on one side of white 
typewriter paper. The author’s name and hospital or 
university afhliations should be typed on the first 


page. 


Illustrations submitted with an article should be 


glossy prints. Each illustration should carry a num- 


ber and the author’s name on the back. Legends for 
illustrations should be typed on a separate page at 
the end of the manuscript. 


References should be complete and should also be 
typed on a separate page. Superior figures should be 
used to indicate the placement of the references in 
the text. 


Manuscripts should be sent to the Editor, Journal 
American Association of Nurse Anesthetists, 116 S. 
Michigan Ave., Chicago 3, IIl. 


Valuable additions 
to your library of 
medical 


reprints | 


FETAL AND NEONATAL MORTALITY 
AND PREVENTION 


These articles, which discuss the 
use of oxygen in medicine, are 
available from LinpDE’s oxygen 

therapy department. 


Linde Air Products Company 

A Division of Union Carbide and Carbon Corporation 
Oxygen Therapy Department, A 

30 East 42nd Street, New York 17, N. Y. 


Please send me a copy of each of the reprints checked. 


1. Care of the Toxic New- 
horn,” Russ, J. D.: New 
ORLEANS S. J. 101: 
292-294 (Dec.) 1948. 


2. ‘Emergencies Encountered 
in the Neonatal Period,” 
Roberts, M. H.: J. A. M. A. 
139:439-44 (Feb. 12) 1949. 


3. ‘Fetal and Neonatal Mortal- 
ity: Causes and Prevention,” 
W. F.: Amer. J. 
OssT. AND GYN. 55:660-668 
(April) 1948. Oe: 


4. ‘Medical Management of 
Whooping Cough in Infants,” 
Kohn, J.L. and Fischer, A.E.: 
PostcraD. MED. 5:20-26 
(Jan.) 1949, 


The term “Linde" is a registered trade-mark of 
Union Carbide and Carbon Corporation. 
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a complede bine of, 
CONDUCTIVE RUBBER 
REPLACEMENT PARTS 
for Heidbrink | 
machines 
“anadded 
[ safety factor for 

the operating room 


To provide adequate protection against 
static charges from building up in the 
anesthesia area, OHIO offers a full line 
of conductive rubber replacement parts. 
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A complete set of conductive parts is 
vitally important . . . to carry any static. 
charge from the machine to an electri- 
cal ground. There should be no gaps 
in the chain of conductivity. The use 
of even one non-conductive part breaks 
the chain. Be sure that your gas ma- 
chine is fully conductive. 


CONDUCTIVE RUBBER SEAT PAD 
FOR ANESTHETIST’S STOOL 


Safety with comfort... a one-inch foam 
rubber pad that fits snugly. Will not 

slip or discolor clothing or plating. Meets 
the National Fire Protective Association's 
recommendations for conductivity 
of rubber parts. 


For further information please contact your OHIO branch or | 
your nearest OHIO dealer . . . or write us for form 2073. 


On West Coast: Ohio Chemical Pacific Company, 
an Francisco 3, California 


VP In Canada: Ohio Chemical Canada Limited, 
Toronto 2 


OHIO CHEMICAL & SURGICAL EQUIPMENT Co. = /"fernationally: Airco Company International, 


ew York 17, N.Y. 
Madison 10, Wisconsin . (Divisions or subsidiaries of Air Reduction 


Company, Inc. 
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